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PREFACE. 


— 


Tue plan of this work is designed to teach the Anatomy of 
the Human Body by dissection in successive stages after the 


following manner :— 


In the dissection of a Part the attention of the Student is 
directed first to the superficial prominences of bone and muscle, 
and to the hollows that point out the situation of the subjacent 
vessels. Next the cutaneous structures, and the different layers 
of muscles with their appertaining vessels and nerves are ex- 
amined in succession, so that the several objects between the 
surface of the Body and the bones may be observed in much 
the same order as they would be met with in a Surgical 
operation. And, lastly, the joints and ligaments receive due 


notice. 


In the dissection also of the viscera and the organs of the 
senses the manner in which the composition of each may be 


shown, is fully indicated for the guidance of the Student. 


The Anatomical description of the Part under examination 
is arranged in conformity with the dissection in regions, and 
each muscle, bloodyessel, nerve, or other structure, is described 


only to such an extent as it may be laid bare. 


vi PREFACE. 


Since the publication of the last edition great changes have 
been made in textural Anatomy; and the chief of these, for 
which I am indebted to Quain’s Anatomy, I have introduced 


into my account of the microscopic structure of the different 


organs. 


In this edition, as in the preceding ones, I have endeavoured 
to make the work more complete by the correction of inaccu- 
racies, and to render it more efficient as a guide to practical 


work. 


G. V. ELLIS. 
October, 1878. 
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DEMONSTRATIONS OF ANATOMY. 


CHAPTER I. 
DISSECTION OF THE HEAD AND NECK. 


—————— 
Srctrion I. 


EXTERNAL PARTS OF THE HEAD. 


Directions. In the disseetion of the head and neck, the student Parts to be 

should endeavour to learn the parts described in the first fifty- [62vt before 
2 ee : f y is 
eight pages, before the position of the body is changed; but if tured. 

want of time necessitates an omission of some part, the examina- 

tion of the facial nerve (p. 35) can be best deferred till a subse- 

quent stage. The orbit on one side, the posterior triangular space 

on both sides of the neek, and the exterior and the interior of the 

head, should be examined whilst the body lies in its first position 

on the Back. 

Position. The student begins with the dissection of the scalp and Position of 
the muscles of the ear. To obtain the best position, raise the head ‘® °¢Y- 
to a suitable height, and turn the face to the right side. On the 
left side the muscles are to be seen, and on the opposite half the 
vessels and nerves are to be displayed. 

EXTRINSIC MUSCLES OF THE Ear. Three muscles attach the ear Muscles of 
to the side of the head. Two are above it, one elevating, the ‘"°°” 
other drawing it forwards; and the third, a retrahent muscle, is 
behind the ear. There are other special or intrinsic muscles of the 
cartilage of the ear, which will be afterwards described. 

Dissection. When the ear has been drawn down by hooks, the Dissection 
position of the upper muscle will be indicated by a slight pro- Ee, 
minence between it and the head ; and the muscular fibres may be 
laid bare by means of the two following incisions, made no deeper 
than the skin ;—One is to be carried upwards on the side of the 
head, for about three inches, along the cutaneous ridge before 
mentioned ; and the other, about the same length, is to be directed 
from before backwards close above the ear, so that the two may join 


at aright angle. On carefully raising the flaps of skin from below 
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upwards, and removing the subjacent tissue, a thin fan-shaped 
muscular layer will come into view—the more anterior fibres consti- 
tuting the attrahens, and the posterior the attollens aurem muscle. 

On drawing forwards the ear a ridge marks the situation of the 
posterior muscle. To remove the integuments, let the scalpel be 
drawn about an inch behind the ear, from the transverse cut above 
as far as to a level with the lobule of the ear, and then forwards 
below the lobule. After the piece of skin included by those cuts 
has been reflected towards the ear, the retrahent muscle must be 
sought beneath the subcutaneous tissue; it consists of rounded 
bundles of fibres, and is stronger and deeper than the others. 

The ATTRAHENS AUREM (fig. 1, ) is a small fan-shaped muscle, 
and arises from the fore part of the aponeurosis of the occipito- 
frontalis. Its fibres are directed backwards, and are inserted into 
a projection on the front of the rim of the ear. Beneath it are 
the superficial temporal vessels and nerve. 

The ATTOLLENS AUREM (fig. 1,’°) has the same form as the 
preceding, though its fibres are longer and better marked. Arising 
also from the tendon of the occipito-frontalis, the fibres converge 
to their insertion into the inner or cranial surface of the pinna of 
the ear,—into -an eminence corresponding with a fossa (that of the 
anti-helix) on the opposite aspect. 

The RETRAHENS AUREM (musculi retrahentes, Alb., fig. 1, %) con- 
sists of two or three roundish but separate bundles of fibres, which 
are stronger than those of the other muscles. The bundles arise 
from the root of the mastoid process, and pass almost transversely 
forwards to be inserted by aponeurotic fibres into the lower part 
of the ear (concha) at its cranial aspect. The posterior auricular 
artery and nerve are in contact with this muscle. 

Action. The three preceding muscles will move the outer ear 
slightly in the directions indicated by their names: the anterior 
drawing it upwards and forwards, the middle one upwards, and 
the posterior backwards. 

‘The OCCIPITO-FRONTALIS MUSCLE (fig. 1,7) covers the arch of the 
skull, and consists of an anterior and a posterior fleshy part, with 
an intervening tendon. 

Dissection. On the same side of the head (the left) the occipito- 
frontalis is to be dissected. To bring this muscle into view, a cut 
may be made along the middle line of the skull, from the root of 
the nose to the occipital protuberance ; and it may be connected in 
front with the transverse incision on the side of the head. The 
flap of skin, thus marked out, is to be raised with the subjacent 
fat from before back; whilst doing this the dissector will meet 
first with the anterior fleshy part of the muscle, next with a white 
shining thin aponeurosis, and lastly with the posterior fleshy belly 
towards the lateral aspect of the cranium. The aponeurosis of the 
muscle is easily taken away with the granular fat superficial to it ; 
and if the under surface of the flap of integuments presents a 


white instead of a yellow appearance, the student may suspect he 
is removing that aponeurosis. 


OCCIPITO-FRONTALIS MUSCLE. 


The anterior or frontal part (*) is a thin muscular layer over the Frontal 
os frontis, which is said to take its origin below. Along the line ?*"* 
of the eyebrow the fibres are blended with the following muscles, ay 
orbicularis palpebrarum, corrugator supercilii, and pyramidalis nasi ; 
and they are also fixed to the subjacent bone, viz., to the os nasi 


Rig: 3. 


internally, and to the outer angular process of the frontal bone 
externally (Theile). From these attachments the fibres are directed 
upwards to the aponeurosis, and end in it rather below the level of Enaing. 
the coronal suture. 
The posterior or occipital part (*) is stronger than the anterior ; Occipital 
it arises from the outer half or two thirds of the upper curved line PS 
of the occipital bone, and from the mastoid portion of the temporal 
bone. The fibres are about one inch and a half in length, and how 
ascend to the aponeurosis. i 
The tendon, or epicranial aponeurosis, extends over the upper part Aponev- 
of the cranium, and is continuous across the middle line with the '*’* 
same structure of the opposite half of the head. On the side it it. attach- 
gives origin to the auricular muscles ; and a thin membrane is here ™*" 
prolonged from it over the fascia covering the temporal muscle, 
to be fixed to the side of the head. Posteriorly, the aponeurosis is 
attached to the superior curved ridge of the occipital bone between 
the fleshy parts of the muscles of opposite sides. The aponeurotic 
expansion is closely united to the skin; but it is connected to the 


* Extrinsic muscles of the ear. 15, Attollens aurem. 16, Attrahens 
aurem, 17, Retrahens aurem only partly seen. ; 
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pericranium only by a loose areolar tissue devoid of fat, so that it 
moves freely over the skull. 

Superficial to the occipito-frontalis are the cutaneous vessels and 
nerves of the scalp. In front the fleshy fibres of opposite sides are 
joined above the root of the nose. 

Action. When the anterior belly contracts it elevates the eye- 
brow, making smooth the skin at the root of the nose, and wrink- 
ling transversely that of the forehead ; and continuing to contract, 
it draws forward the scalp. The posterior belly will move back 
the scalp; and the bellies acting in succession will carry the hairy 
scalp forwards and backwards. 

Dissection. After the removal of the superior auricular muscles 
and the temporal vessels, together with the epicranial aponeurosis 
and its lateral prolongation, the attachment of the temporal fascia 
on the side of the head may be seen. 

The temporal fascia is a white, shining membrane, which is 
stronger than the epicranial aponeurosis, and gives attachment to 
the subjacent temporal muscle. Superiorly it is inserted into the 
curved line that limits the temporal fossa on the side of the skull ; 
and inferiorly, where it is narrower and thicker, it is fixed to the 
zygomatic arch. By its cutaneous surface the fascia is in contact 
with the muscles already examined, and with the superficial 
temporal vessels and nerves. 

An incision in the fascia, a little above the zygoma, will show it 
to consist there of two layers, which are fixed to the edges of the 
upper border of the zygomatic arch. Between the layers is some 
fatty tissue, with a small branch of the superficial temporal artery, 
and a slender twig of the orbital branch of the superior maxillary 
nerve with its artery. 

Dissection. The temporal fascia is now to be detached from the 
skull, and to be thrown down to the zygomatic arch, in order that 
the origin of the underlying temporal muscle may be examined, 
A soft areolar tissue which lies beneath it near the zygoma is to 
be taken away. The difference in thickness of parts of the fascia 
will be evident. 

The TEMPORAL MUSCLE is laid bare only in part. Wide and thin 
above, it becomes narrower and thicker at the lower end. The 
muscle arises from the temporal fascia, and from all the surface of 
the impression on the side of the skull, which is named the 
temporal fossa. From this origin the fibres descend, converging 
to a tendon, which is inserted into the under surface and fore part 
of the coronoid process of the lower jaw. 

On the cutaneous surface is the temporal fascia, with the parts 
superficial to that membrane ; and concealed by the muscle are the 
deep temporal vessels and nerves which ramify in it. The insertion 
of the muscle underneath the zygomatic arch will be afterwards 
followed. 

The temporal belongs to the group of masticatory muscles; and 
its action will be referred to with the description of the pterygoid 
region, 


CUTANEOUS ARTERIES. 5 


Dissection. For the dissection of the vessels and nerves, let How to 
the face be now turned to the left side, and let an incision be pagers 
carried along the eyebrow and the zygomatic arch to a little behind side. 
the ear, so as to allow the skin on the right half of the head to be 
reflected. The flap of skin is to be raised from before backwards, 
but the subcutaneous fat should be left till the nerves are found. 

Behind the ear the skin should be raised as on the other side, to 
uncover the posterior auricular vessels and nerve. 

Along the eyebrow seek the branches of vessels and nerves Seek nerves 
which come from the orbit (fig. 2), viz., the supra-orbital vessels ate 
and nerve opposite the middle, and the supra-trochlear nerve and front ; 
frontal vessels near the inner part of the orbit; they lie at first 
beneath the occipito-frontalis, and the muscular fibres must be cut 
through to find them. 

On the side of the head, in front of the ear, the superficial on the side 
temporal vessels and nerve are to be traced to the vertex; and ° ae az 
above the zygomatic arch the branches of the facial which join 
an offset ('°) of the superior maxillary nerve, are to be sought. 

Behind the ear the posterior auricular vessels and nerve, and behind ear, 
below it branches from the great auricular nerve to the tip and 
back of the ear, are to be found ; one or more offsets of the last 
should be followed to their junction with the posterior auricular 
nerve. 

At the back of the head the ramifications of the occipital vessels, at the back 
also the large and small occipital nerves, should be denuded ; the de as 
former nerve lies by the side of the artery, and the latter about 
midway between this vessel and the ear. 

CuraNrous ARTERIES. The arteries of the scalp (fig. 2), are Vessels of 
furnished by the internal and external carotid trunks, and anasto- ™® SL. 
mose freely over the side of the head, Only two small branches, 
the supra-orbital and frontal, come from the former; whilst three, 
viz., the temporal, occipital, and posterior auricular, belong to the 
latter. 

The supra-orbital artery (c) leaves the orbit through the notch in Supra-orbi- 
the margin of the orbit, and is distributed on the forehead. Some ae 
of its branches are superficial to the occipito-frontalis, and ascend 
to the top of the head; whilst others lie beneath the muscle, and 
supply it, the pericranium, and the bone. 

The frontal branch (b) is close to the inner angle of the orbit, Frontal 
and igs much smaller than the preceding. It ends in branches for artery. 
the supply of the muscles, integuments, and pericranium. 

The superficial temporal artery (d) is one of the terminal Superficial 
branches of the external carotid. After ascending above the Le 
zygomatic arch for about two inches, the vessel divides on the 
temporal fascia into anterior and posterior :— 

The anterior branch runs forwards with a serpentine course to anterior and 
the forehead, supplying muscular, cutaneous, and pericranial 
offsets, and anastomoses with the supra-orbital artery : this is the 
branch that is opened when blood is taken from the temporal 
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The posterior branch is larger than the other, and arches back- 
wards above the ear towards the occipital artery, with which it 
anastomoses. Its offsets to the parts around are similar to those 
of the anterior, and it communicates with the artery of the opposite 
side over the top of the head. 

Occipital artery (a). The terminal part of this artery, after 
perforating the trapezius, divides into large and tortuous branches, 
which spread over the back of the head and the occipito-frontalis 
muscle. Communications take place with the artery of the opposite 
side, with the posterior part of the temporal, and with the follow- 
ing artery. Some offsets pass deeply to supply the occipito-fron- 
talis muscle, the pericranium, and the bone. 

The posterior auricular artery (f) appears in front of the 
mastoid process, and divides into two branches. One (mastoid) is 
directed backwards to supply the occipito-frontalis, and anastomose 
with the occipital artery. The other (auricular) is furnished to the 
retrahent muscle and the back of the pinna of the ear ; and an 
offset from this pierces the pinna to be distributed on the opposite 
surface. 

The vetns of the exterior of the head are so similar to the 
arteries, that a full notice of each is not required. All the veins 
corresponding with branches of the internal carotid artery enter 
the facial vein, whilst the rest open into the jugular veins. These 
superficial veins communicate both with the sinuses in the interior 
of the skull by means of small branches named emissary, and with 
the veins occupying the spongy substance (diploé) of the cranial 
bones. 

The frontal vein is directed towards the inner angle of the orbit, 
where it receives the supra-orbital vein, the two giving rise to the 
angular vein of the face: near its ending it receives small veins 
from the eyebrow, and from the upper eyelid and the nose. Both 
the superficial temporal and posterior auricular veins open into the 
external jugular ; and the occipital joins the internal jugular vein. 

CuTanrous Nerves (fig. 2). The nerves of the scalp are fur- 
nished from cutaneous offsets of both cranial and spinal nerves. 
The half of the head anterior to the ear receives branches from 
three trunks of the fifth cranial nerve, and a few twigs from the 
facial nerve. All the rest of the head is supplied by spinal nerves 
(anterior and posterior primary branches), except close behind 
the ear, where there is an offset of the facial or seventh cranial 
nerve. 

The supra-orbital nerve (fig. 2,°) comes from the first trunk of 
the fifth nerve, and escapes from the orbit with its companion 
artery; whilst beneath the occipito-frontalis muscle, the nerve 
gives offsets to it and the orbicularis palpebrarum, as well as to 
the pericranium. In the orbicularis a communication is estab- 
lished between this and the facial nerve. Finally the nerve ends 
in two cutaneous branches, which ramify in the teguments :— 

One of these (inner) soon pierces the occipito-frontalis, and 
reaches upwards as high as the parietal bone. The other branch 
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(outer) is of larger size, and, perforating the muscle higher up, 
extends over the arch of the head as far as the ear. 


As the nerve escapes from the supra-orbital notch it furnishes palpebral 


some palpebral filaments to the upper eyelid. 


branches. 


= 


At the inner angle of the orbit is the small supra-trochlear Supra-troch- 


branch (fig. 2,°) of the same nerve. It ascends to the forehe 
close to the bone, and piercing the muscular fibres ends in the 


* Cutaneous nerves of the scalp. 1. Great auricular nerve. 2. Small 
occipital. 3. Great occipital. 4. Posterior auricular of the facial. Auriculo- 
temporal (not numbered) in front of the ear, by the side of the temporal 
artery, d. 5. Supra-trochlear. 6. Supra-orbital. 10. Superficial temporal 
of the upper maxillary, and crossing it are the superficial temporal branches 
of the facial nerve. Cutaneous arteries of the scalp. a. Occipital artery. 
6 Frontal. c. Supra-orbital. d. Superficial temporal. jf. Posterior auri- 
cular. h, Lateral superficial temporal. 


lear branch 
ad : 
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integument. Branches are given from it to the orbicularis and 
palpebral corrugator supercilii, and some palpebral twigs enter the eyelid. 
bina ie The superficial temporal nerves are derived from the second and 
ie eo third trunks of the fifth nerve, and from the facial nerve. 
of superior The temporal branch of the superior mawillary nerve (second 
maxillary; trunk of the fifth) is usually a slender twig (fig. 2, ™), which 
perforates the temporal aponeurosis about a finger’s breadth above 
the zygomatic arch. When cutaneous, the Nerve is distributed on 
the temple, and communicates with the facial nerve, also some- 
times with the next. Oe a ite 
Domitian The auriculo-temporat-branch (fig. 2, d) of the inferior mawillary 
nerve (third trunk of therfifth) lies near the ear, and accompanies 
the temporal’ artery to tlie top.of the head. As soon as the nerve 
emerges from beneath the parotid gland; “it divides into two 
terminal branches :—The more ‘posterior is the smaller of the two, 
‘and supplies the attrahens aurem muscle and the integument above 
the ear. The other branch ascends yertically,in the teguments to 
its auricular the top of the head. The nerve also furnishes,an auricular branch 
Pranch ; (upper) to the anterior part of the ear above the auditory var 
and of facial The temporal branches of the facial nerve are directed ipwards 
— ‘over the zygomatic arch and the tempoyal aponeurosfs to the 
-orbicularis palpebrarum muscle: they will be described with the 
dissection of the trunk of the facial nerve. 
Posterior The posterior auricular nerve (fig. 2, *) lies behind the ear with 
ai the artery of the same name. It arises from the facial nerve close 
to the stylo-mastoid foramen, and ascends in front of the mastoid 
process. Soon after the nerve becomes superficial it communicates 
with the great auricular nerve, and divides into an occipital and an 
auricular branch, which are distributed as their names express:— 
ndatpttal The occipital branch is long and slender, and ends in the posterior 
‘ belly of the occipito-frontalis muscle. It lies near the occipital 
bone, enveloped in dense fibrous structure, and furnishes offsets to 
the integuments. 
andauricu- ‘The auricular branch ascends to the back of the ear, supplying 
ies the retrahent muscle and the posterior surface of the pinna. 
Tg oa be The great auricular nerve of the cervical plexus (fig, 2) 7) a8 
“Uld e. 
seen to some extent at the lower part of the ear, but its anatomy 
will be afterwards given with the description of the cervical plexus. 
Great occipi- The great occipital (fig. 2,*) is the largest cutaneous nerve at 
talnerve: the back of the head, and is recognised by its proximity to the 
occipital artery. Springing from the posterior primary branch of 
‘the second cervical nerve, it perforates the muscles of the back of 
the neck, and divides on the occiput into numerous large offsets ; 
these spread over the posterior part of the occipito-frontalis muscle, 
ending mostly in the integument. As soon as the nerve pierces 
junctions, the trapezius, it is joined by an offset from the third cervical 
nerve; and on the back of the head it communicates with the 
small occipital nerve. 
oa pe The small occipital nerve of the cervical plexus (fig. 2, *) lies 
midway between the ear and the preceding nerve, and is continued 
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upwards in the integuments higher than the level of the ear. It 
communicates: with the nerve on each side, viz. the posterior 
auricular and great occipital. Usually this nerve furnishes an 
auricular branch to the upper part of the ear at the cranial aspect, has an 


which supplies also the attollens aurem muscle. oe 


Secrion II. 
INTERNAL’ PARTS OF THE HEAD. 


Dissection. The skull is now to be opened, but before sawing Dissection 
the bone the dissector should detach, on the right side, the temporal $0 ope" the 
muscle nearly down to the zygoma, without separating the fascia 
of the same name from the fleshy fibres; and all the remaining 
soft parts are to be divided by an incision carried around the 
skull, about one inch above the margin of the orbit at the fore- 
head, and as low as the protuberance of the occiput. 

The cranium is to be sawn in the same line as the incision Precautions 

through the soft parts, but the saw is to cut only through the fous the 
outer osseous plate. ‘The inner plate is to be broken through with bone. 
a chisel, in order that the subjacent membrane of the brain (dura 
mater) may not be injured. The skull cap is next to be forcibly 
detached by inserting the fingers between the cut surfaces in front, 
and the dura mater will then come into view. 

The DURA MATER is the most external of the membranes in- Dura mater. 
vesting the brain. It is a strong, fibrous structure, which serves 
as an endosteum to the bones, and supports the cerebral mass. 

Its outer surface is rough, and presents, now the bone is separated Appearance 
: : of outer 
from it, numerous small fibrous and vascular processes; but these surface. 
are most marked along the line of the sutures, where the attach- 

ment of the dura mater to the bone is the most intimate. Ramifying 

on the upper part of the membrane are branches of the large 
meningeal vessels. 

Small granular bodies, glands of Pacchioni, are also seen along Glands of 
the middle line. The number of these bodies is very variable ; P#¢chom. 
they are found but seldom before the third year, but generally 
after the seventh, and they increase with age. Occasionally the 
surface of the skull is indented by these so-called glands. 

Dissection. For the purpose of seeing the interior of the dura Cut through 
mater, divide this membrane with a scissors close to the margin aia 
of the skull, except in the middle line before and behind where 
the superior longitudinal sinus lies. The cut membrane is then to 
be raised towards the top of the head; and on the right side the 
veins connecting it with the brain may be broken through. 

The inner surface of the dura mater is smooth and polished ; and Inner 
this appearance is due to an epithelial layer similar to that lining SOO 
serous membranes. 

This external enyelope of the brain consists of white fibrous and Structure, 
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elastic tissues so disposed as to give rise to two strata, viz. an 
external or endosteal, and an internal or supporting. At certain 
spots those layers are slightly separated, and form thereby the 
spaces or sinuses for the passage of the venous blood. Moreover, 
the innermost layer sends processes between different parts of the 
brain, forming the falx, tentorium, &c. 

The fal cerebri is the process of the dura mater, in shape like 
a sickle, which dips in the middle line between the hemispheres of 
the large brain. Its form and extent will be evident if the right 
half of the brain is gently separated from it. Narrow and pointed 
in front, where it is attached to the crista galli of the ethmoid 
bone, it widens posteriorly, and joins a horizontal piece of the dura 
mater named the tentorium cerebelli. The upper border is convex, 
and is fixed to the middle line of the skull as far backwards as 
the occipital protuberance ; and the lower or free border, concave, 
is turned towards the central part of the brain (corpus. callosum), 
with which it is in contact posteriorly. 

In this fold of the dura mater are contained the following 
sinuses :—the superior longitudinal along the convex border, the 
inferior longitudinal in the hinder part of the lower edge, and the 
straight sinus at the line of junction between it and the tentorium. 

The superior longitudinal sinus (fig. 3, b) extends from the 
ethmoid bone to the occipital protuberance. Its position m the 
convex border of the falx will be made manifest by the escape of 
blood through numerous small veins, when pressure is made from 
before back with the finger along the middle line of the brain. 

When the sinus is opened it is seen to. be narrow in front, and 
to widen behind, where it ends in a common point of union of 
certain smuses (torcular Herophili) at the centre of the occipital 
bone. Its cavity is triangular in form, with the apex of the space 
turned to the falx ; and across it are stretched small tendinous cords 
—chordée Willisii—near the openings.of some of the cerebral veins. 
Occasionally small glandulew Pacchioni are present in the sinus. 

The sinus receives small veins from the substance and exterior 
of the skull, and larger ones from the brain; and the blood flows 
backwards in it. The cerebral veins open chiefly at the posterior 
part of the brain, and lie for some distance against the wall of the 
sinus before they perforate the dura mater; their course is directed 
from behind forwards, so that the current of the blood in them is 
evidently opposed to that in the sinus: this disposition of the 
veins may be seen on the left side of the brain, where the parts 
are undisturbed. 

Directions. Before the rest of the dura mater can be examined, 
the brain must be taken from the head. To facilitate its removal. 
let the head incline backwards, whilst the shoulders are raised on M 
block, so that the brain may be separated somewhat from the base 
of the skull. For the division of the cranial nerves a sharp scalpel 
will be necessary ; and the nerves are to be cut longer on the one 
side than on the other. 


Removal of the brain. As a first step cut across the anterior part 
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of the falx cerebri, and the different cerebral veins entering the ceeding, and 
longitudinal sinus ; raise and throw backwards the falx, but leave P&tts cut iu 
it uncut in the middle line behind. Gently raise with the fingers — 
the frontal lobes and the olfactory bulbs of the large brain. Next Anterior 
cut through the internal carotid artery and the second and third Yescls @n 
nerves, which then appear; the large second nerve is placed on the 

inner, and the round third nerve on the outer side of the artery. 

A small branch of artery to the orbit should likewise be divided at 

this time. 

The brain is now to be supported in the left hand, and the 
pituitary body to be dislodged with the knife from the hollow in 
the centre of the sphenoid bone. <A strong horizontal process of next the 
the dura mater (tentorium cerebelli) comes into view at the back “> 
of the cranium. Along its free margin lies the small fourth nerve, 
which is to be cut at this stage of the proceeding. Make an 
incision through the tentorium on each side, close to its attachment 
to the temporal bone, without injuring the parts underneath: the 
following nerves, which will be then visible, are to be divided in 
succession. Near the inner margin of the tentorium is the fifth posterior 
nerve, consisting of a large and small root; whilst towards the ™Y* °"“ 
middle line of the skull is the long slender sixth nerve. Below 
the fifth, and somewhat external to it, is the seventh nerve with 
its facial and auditory parts, the former being anterior and the 
smaller of the two. Directly below the seventh are the three 
trunks of the eighth nerve in one line :—of these, the upper small 
piece is the glosso-pharyngeal; the flat’ band next below, the 
pneumo-gastric; and the long round nerve ascending from the 
spinal canal, the spinal accessory. The remaining nerve nearer the 
middle line is the ninth, which consists of two small pieces. 

After dividing the nerves, cut through the vertebral arteries as vessels, and 
they wind round the upper part of the spinal cord. Lastly, cut 
across the spinal cord as low as possible, as well as the roots of lastly, the 
the spinal nerves that are attached on each side. Then on placing *? cone 
the first two fingers of the right hand in the spinal canal, the cord 
may be raised, and the whole brain may be taken readily from the 
skull in the left hand. 

Preservation of the brain. After removing some of the mem- How to pre- 
branes from the upper part, and making a few apertures through a 
them on the under surface, the brain may be immersed in spirit to 
harden the texture ; and methylated spirit may be used on account 
of its cheapness. Placing the brain upside down on a piece of 
calico long enough to wrap over it, put it in the spirit. 

Examination of the brain. At the end of two or three days the Examina- 
dissector should examine the other membranes, and the vessels. As eas 
soon as the vessels have been learnt, the membranes are to be 
carefully removed from the surface of the brain, without detaching 
the different cranial nerves at the under surface. The brain may 
remain in the spirit till the dissection of the head and neck has 
been completed, but it should be turned over occasionally to allow 
the spirit to penetrate its substance. 
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The description of the brain and its vessels will be found after 
that of the head and neck. 

Directions. After setting aside the brain, the anatomy of the 
dura mater, and the vessels and nerves in the base of the skull 
should be proceeded with. For this purpose raise the head to a 
convenient height, and fasten the tentorium in its natural position 
with a few stitches. The dissector should be furnished with the 
base of a skull while studying the following parts. 

Dura mater. At the base of the cranium the dura mater is 
much more closely united to the bones than it is at the top of the 
skull. Here it dips into the different inequalities of the osseous 
surfaces; and it sends processes through the several foramina, 
which join for the most part the pericranium, and furnish sheaths 
to the nerves. 

Beginning the examination in front, the membrane will be found 
to send a prolongation into the foramen cecum, as well as a series 
of tubes through the apertures in the cribriform plate of the 
ethmoid bone. Through the sphenoidal fissure it joins the peri- 
osteum of the orbit; and through the optic foramen a covering is 
continued on the optic nerve to the eyeball. Behind the sella 
Turcica, the dura mater adheres Closely to the basilar process of the 
occipital bone ; and it may be traced into the spinal canal through 
the foramen magnum, to the margin of which it is very firmly 
united. 

The tentorium cerebelli is the piece of the dura mater which is 
interposed in a somewhat horizontal position between the small 
brain (cerebellum), and the posterior part of the large brain (cere- 
brum). 

Its upper surface is raised along the middle, where it is joined 
by the falx cerebri, and is hollowed laterally for the reception of 
the back part of the cerebral hemispheres. Its under surface 
touches the little brain, and is joined by the falx cerebelli. 

The anterior concave margin is free, except at the ends where it 
is fixed by a narrow slip to each anterior clinoid process. The 
posterior or convex part is connected to the following bones :— 
occipital (transverse groove), inferior angle of the parietal, petrous 
portion of the temporal (upper border), and posterior clinoid 
process of the sphenoid. 

Along the centre of the tentorium is the straight sinus ; and in 
the attached edge are the lateral and the superior petrosal sinus 
on each side. 

Falx cerebri. The characters of this fold have been given in 
page 10. 

The Falx cerebelli has the same position below the tentorium as 
the falx cerebri above that fold. It is much smaller than the falx 
of the cerebrum, and will appear on detaching the tentorium. 
Triangular in form, this fold is adherent to the middle ridge of the 
occipital bone below the protuberance, and projects between the 
hemispheres of the small brain. Its base is directed to the ten- 
torium ; and the apex reaches the foramen magnum, to each side 
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of which it gives a small slip. In it is contained the occipital contains 
sinus. era 
The SINUSES are venous spaces between the layers of the dura Sinuses of 
mater, into which blood is received. All the sinuses open either ¢ sku. 
into a large space named torcular Herophili, opposite the occipital 
protuberance ; or into the two cavernous sinuses on the sides of the 
body of the sphenoid bone. 
A. The TorcuLAR HEropuiti (fig. 3, a) is placed in the tentorium, Occipital 


A Le ‘ a sentre re- 
opposite the centre of the occipital bone. It is of an irregular (iyo. ~ 


shape, and numerous sinuses open into it, viz., the superior longi- 
tudinal above, and the occipital below ; the straight in front, and 
the lateral sinus on each side. 
The superior longitudinal sinus has been already described (see superior 
7) a 
7 te inferior longitudinal sinus (fig. 3, ¢) resembles a small vein, inferior lon- 
and is contained in the lower border of the falx cerebri at the 8d! 
posterior part. This vein receives blood from the falx and the 
larger brain, and ends in the straight sinus (d) at the edge of the 
tentorium. 

The straight sinus (fig. 3, d) lies along the middle of the ten- Straight 
torium, and seems to continue the preceding sinus to the common reer 
point of union. Its form is triangular, like the superior longi- 
tudinal. Joining it are the inferior longitudinal sinus, the veins of 
Galen from the interior of the large brain, and some small veins 
from the upper part of the cerebellum. 

The occipital sinus (fig. 3, g) is a small space in the falx cere- pie tee 
belli, which reaches to the foramen magnum, and collects the blood at 
from the occipital fosse. This sinus may be double. 

The lateral sinus (fig. 3, €) is the channel by which most of the Lateral 


sinus, 


* Some of the sinuses of the skull. a. Torcular Herophili. 0. Superior 
longitudinal sinus. c. Inferior longitudinal. d. Straight sinus. ¢. Lateral 
sinus. g. Occipital sinus. jf. Superior, and 4, inferior petrosal sinus. 
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blood passes from the skulJ. There is one on each side, right and 
left, which extends from the occipital protuberance to the foramen 
position to jugulare, where it ends in the internal jugular vein. In this extent 
pais the sinus occupies the winding groove in the interior of the skull 
between the two points of bone before mentioned: and the right is 
frequently larger than the left. 
and sinuses Besides small veins from the brain, it is joined by the superior 
joming = + yetrosal sinus (f), opposite the upper edge of the petrous portion 
of the temporal bone ; and by the inferior petrosal (h) at the fora- 
~ men jugulare. Oftentimes it communicates with the occipital vein 
through the mastoid foramen, and sometimes with veins of the 
diploé of the skull. : 
situation inf The foramen jugulare is divided into three compartments by 
takes.) bands of the dura mater. Through the posterior interval the lateral 
~ sinus passes ; through the anterior the inferior petrosal sinus ; and 
through the central one the pieces of the eighth nerve. 
Dissection. Dissection. ‘To examine the cavernous sinus on the left side, cut 
through the dura mater by the side of the body of the sphenoid 
bone from the anterior to the posterior clinoid process, and internal 
to the position of the third nerve: behind the clinoid process, let 
the knife be directed inwards for about half the width of the basilar 
part of the occipital bone. By placing the handle of the scalpel 
| in the opening thus made, the extent of the space will be defined. 
A probe or a blow-pipe will be required, in order that it may be 
passed into the different sinuses joining the cavernous centre. 
Cavernous B. The CAVERNOUS SINUS, which has been so named from the 
ae reticulate structure in its interior, is situate on the side of the body 
of the sphenoid bone. This space, resulting from the separation of 
the two layers of the dura mater, is of an irregular shape, and 
extends from the sphenoidal fissure to the tip of the petrous 
portion of the temporal bone. 
has nerves The piece of dura mater bounding the sinus externally is of 
wane some thickness, and contains in its substance the third and fourth 
nerves, with the ophthalmic trunk of the fifth nerve ; these lie in 
their numerical order from above down. 
contains The cavity of the sinus is larger behind than before, and in it 
artery and are shreds of fibrous tissue with small vessels. Through the space 
sixth nerve; winds the trunk of the internal carotid artery surrounded by the 
sympathetic, with the sixth nerve on the outer side of the vessel - 
but all these are shut out from the blood in the space by a thin 
lining membrane. 
andisjoinea The cavernous sinus receives the ophthalmic vein of the orbit 
ee fol- some inferior cerebral veins, and twigs from the pterygoid metas 
sinuses, viz. outside the skull. It communicates with its fellow on the opposite 
side by the circular and transverse sinuses ; and its blood is trans- 
mitted to the lateral sinus by the superior and inferior petrosal 
channels. 
Circular The circular sinus lies around the pituitary body, and reaches 
> from the one cavernous sinus to the other across the middle line 
Besides serving as the means of communication between those 


: 
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sinuses, it receives small veins from the pituitary body. This 
sinus is usually destroyed by the removal of the pituitary body. 

The transverse or basilar sinus crosses the basilar process of the Transverse 
occipital bone, on a level with the petrous part of the temporal *""* 
bone, and unites the opposite cavernous sinuses. A second trans- J 
verse sinus is sometimes found nearer the foramen magnum. 

The superior petrosal sinus (fig. 3, f) lies in a groove in the Superior 
upper edge of the petrous part of the temporal bone, and extends 2°! 
between the cavernous and lateral sinuses. A small vein from the 
cerebellum, and another from the internal ear, are received into it. 

The inferior petrosal sinus (fig. 3, h) extends between the same Inferior 
sinuses as the preceding, and lies in a groove along the line of petrosal. 
junction of the petrous part of the temporal with the basilar process 
of the occipital bone ; it is jomed by a small vein from the outside 
of the skull, through the foramen lacerum in the base of the 
cranium. This sinus passes through the anterior compartment of 
the jugular foramen, and ends in the internal jugular vein. 

MENINGEAL ARTERIES. These arteries supplying the cranium Arteries of 
and the dura mater come through the base of the skull ; they have oe Wea 
been named from their situation in the three fossx, anterior, 
middle, and posterior meningeal. 

The anterior meningeal are very small branches of the ethmoidal ara 
arteries (p. 46), which enter the skull by apertures between the iia 
frontal and ethmoid bones: they are distributed to the dura mater 
over and near the ethmoid bone. 

' The middle meningeal arteries are three in number: two, named Middle 
large and small, are derived from the internal maxillary trunk ; ™°"?8**) 
and the third is an offset of the ascending pharyngeal artery. 

a. The large meningeal branch of the internal maxillary artery from inter- 

i : nal maxil- 
appears through the foramen spinosum of the sphenoid bone, tary; 
and ascends towards the anterior inferior angle of the parietal 
bone. At this spot the vessel enters a deep groove in the cranium, 
and ends in ramifications which spread over the side of the head, 
some of them reaching to the top and the occiput, whilst others 
perforate the bone, and end on the exterior of the head. Two 
veins accompany the artery. 

Branches. As soon as the artery comes into the cranial cavity, alah ete 
it furnishes branches to the dura mater and osseous structure, and dura mater 
to the ganglion of the fifth nerve. One small offset, petrosal, 
enters the hiatus Fallopii, and supplies the surrounding bone and bone. 
(Hyrtl). One or two branches pass into the orbit, and anastomose 
with the ophthalmic artery. 

b. The small meningeal branch is an offset of the large one Smal 4 
outside the skull, and is transmitted through the foramen ovale "5" 
to the membrane lining the middle cranial fossa. 

e. Another meningeal branch from the ascending pharyngeal pe 
artery comes through the foramen lacerum (basis cranii). ‘This pharyngeal. 
is seldom injected, and is not often visible. ’ . 

The posterior meningeal branches are small, and are furnished ee oo : 
by the occipital and vertebral arteries. 
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That from the occipital, one on each side, enters the skull by 
the jugular foramen ; and that from the vertebral arises opposite 
the foramen magnum. Both vessels ramify in the posterior fossa 
of the skull. 

MENINGEAL Nerves. Offsets to the dura mater are said to be 
derived from the fourth, fifth, glosso-pharyngeal, and vagus, 
cranial nerves, and from the sympathetic nerve. To make these 
nerves apparent, it would be necessary to steep the dura mater 
in diluted nitric acid. 

CranIAL Nerves (fig. 4). The cranial nerves pass from the 
encephalon through apertures in the base of the skull. As each 
leaves the cranium it is invested by processes of the membranes 
of the brain, which are thus disposed :—those of the dura mater 
and pia mater are lost on the nerve ; whilst that of the arachnoid 
membrane is reflected back, after a short distance, to the interior 
of the skull. Some of the nerves, those in the middle fossa of 
the skull for instance, receive sheaths of the dura mater before 


they approach the foramina of transmission. The nerves will be 
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referred to now as nine pairs, but nofice will be subsequently 
taken of a different mode of enumerating them. Only part of the 
course of each nerve will be seen at this stage, the rest will be 
learnt in the dissection of the base of the brain. 

The FIRST NERVE (fig. 33) ends anteriorly in the enlargement of 
the olfactory bulb. This swelling lies on the cribriform plate of 
the ethmoid bone, and supplies about twenty branches to the 
nose through the small foramina in the subjacent bone. These 
delicate nerves are surrounded by prolongations of the membranes 
of the brain, and their arrangement will be noticed in the dissection 
of the nose. 

The SECOND NERVE (fig. 4, ?) diverging from its commissure to 
the eyeball, enters the orbit through the optic foramen ; accom- 
panying the nerve is the ophthalmic artery. 

Dissection. The third and fourth nerves, and the ophthalmic 
trunk of the fifth nerve, lie in the outer wall of the cavernous 
sinus ; and to see them, it will be necessary to trace them through 
the dura mater towards the orbit. 

Afterwards the student should follow outwards the roots of 
the fifth nerve into the middle fossa of the skull, as in fig. 4, 
taking away the dura mater from them, and from the surface of 
the large Gasserian ganglion which lies on the point of the 
petrous portion of the temporal bone. From the front of the 
ganglion arise other two large trunks besides the ophthalmic, viz., 
superior and inferior maxillary, and these should also be traced 
to their apertures of exit from the skull. If the dura mater is 
removed entirely from the bone near the nerves a better dissection 
will be obtained. 

The THIRD NERVE (fig. 4, *) is destined for the muscles of the 
orbit. It enters the wall of the cavernous sinus near the anterior 
clinoid process, and is deprived at that spot of its tube of arach- 
noid membrane. In the wall of the sinus it is placed above the 


NERVES IN BASE OF SKULL. 17 


other nerves ; but when it is about to enter the orbit through the 
sphenoidal fissure, it sinks below the fourth and a part of the fifth 
and divides into two branches. 
Near the orbit the nerve is joined by one or two delicate fila- passes to 
ments of the cavernous plexus (p. 20). Tiina 
The FOURTH NERVE (fig. 4, *) courses forwards, like the pre- Trochlear 
ceding, to one muscle in the orbit. It is the smallest of the 2” 


nerves in the wall of the sinus, and is placed below the third ; 
but as it is about to pass through the sphenoidal fissure it rises 
higher than all the other nerves. 
In the wall of the sinus the fourth nerve is joined by twigs of in the wall 
the sympathetic ; and it is sometimes united with the ophthalmic 8°: 


trunk of the fifth. 

Firra Nerve (fig. 4,°). This nerve is distributed to the face Trifacial 
and head, and consists of two parts or roots—a large or sensory, ae 
and a small or motory. 

The large root of the nerve passes through an aperture in the Large root, 

and 

* Cranial nerves in the base of the skull. The dura mater has been 
removed in the middle fossa, on the left side, to show the nerves in the wall 
of the cavernous sinus, and especially the ganglion, and the three trunks of 
the fifth nerve. Each nerve, except the first which is absent, is marked by 
its corresponding numeral. On the right side the dura mater is untouched. 


{ Offsets to the dura mater from the fifth nerve. 
a 
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dura mater into the middle fossa of the base of the skull, where 
it ends immediately in the Gasserian ganglion. 

The ganglion of the root of the jifth nerve (Gasserian ganglion), 
placed in a depression on the point of the petrous part of the 
temporal bone, is flattened, and is nearly as wide as the thumb- 
nail. The upper surface of the ganglion is closely united to the 
dura mater, and presents a semilunar clevation, whose convexity 
looks forwards. Some filaments from the plexus of the sympa- 
thetic on the carotid artery join its inner side. 

Branches. From the front of the ganglion proceed the three 
following trunks:—The ophthalmic nerve, the first and highest, 
is destined for the orbit and forehead. Next in order is the 
superior maxillary nerve, which leaves the skull by the foramen 
rotundum, and ends in the face below the orbit. And the last, 
or the inferior maxillary nerve, passes through the foramen 
ovale to reach the lower jaw, the lower part of the face, and the 
tongue. 

The smaller root, entering the same tube of the dura mater as 
the large one, passes beneath the ganglion, without communi- 
eating with it, and joims only one of the three trunks derived from 
the ganglion : if the ganglion be raised, this root will be seen to 
enter the inferior maxillary nerve. 

Those branches of the ganglion which are unconnected with the 
smaller or motor root, viz. the ophthalmic and superior maxillary, 
are solely nerves of sensibility ; but the inferior maxillary, which 
is compounded of both roots, is a nerve of sensibility and motion. 
But the whole of the inferior maxillary nerve has not this double 
function, for the motor root is mixed almost exclusively with the 
part which supplies the muscles of the lower jaw; and it is, 
therefore, chiefly that small piece of the nerve which possesses a 
twofold action, and resembles a spinal nerve. 

The ophthalmic nerve is the only one of the three trunks which 
needs a more special notice in this stage of the dissection. It is 
continued through the sphenoidal fissure and the orbit to the 
forehead. In form it is a flat band, and is contained in the wall 
of the cavernous sinus below the third and fourth nerves. Near 
the orbit it divides into three branches (p. 40). 

In this situation it is joined by filaments of the cavernous 
plexus of the sympathetic, and gives a small recurrent filament 
(fig. 4, +) to that part of the dura mater which forms the 
tentorium cerebelli (Arnold). 

The SIXTH NERVE (fig. 4, °) enters the orbit through the 
sphenoidal fissure, and supplies one of the orbital muscles. It 
pierecs the dura mater behind the body of the sphenoid bone 
and crosses the space of the cavernous sinus, instead of lying . 
the outer wall with the other nerves, 

In the sinus the nerve is placed close against the outer side of 
the carotid artery ; and it is joined by one or two large branches 
of the sympathetic nerve surrounding that vessel. 


SeVENTH NERVE according to Willis (fig. 4, 4). This cranial 
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nerve consists of two trunks, facial and auditory, and both enter nerve has 
the meatus auditorius internus. In the bottom of the meatus %? 
‘they separate ; the facial nerve courses through the aqueduct of 
Fallopius to the face, and the auditory nerve is distributed to 

the internal ear. 

EiaurH Nerve (fig. 4,°). Three trunks are combined in the Eighth 
eighth cranial nerve of Willis, viz. glosso-pharyngeal, pneumo- elmer 
gastric, and spinal accessory. All three pass through the central 
compartment of the foramen jugulare, but all are not contained 
in one tube of the membranes of the brain. The glosso-pharyn- their pas- 
‘geal nerve is external to the other two, being separated from them acca aa 
by the inferior petrosal sinus, and has distinct sheaths of the jugulare. 
dura mater and the arachnoid membrane ; but the pneumo-gastric 
and spinal accessory nerves are inclosed in the same tube of 
the dura mater, only a piece of the arachnoid intervening between 
them. 

The NINTH NERVE (fig. 4, °) is the motor nerve of the tongue, and Ninth nerve. 
consists of two small pieces, which pierce separately the dura 
mater opposite the anterior condyloid foramen ; these unite after 
passing through that aperture. 

Dissection. The dissector may now return to the examination of Dissection 
‘the trunk of the carotid artery as it winds through the cavernous ° “td 
‘sinus. 

On the opposite side of the head, viz. that on which the nerves of sympa- 
in the wall of the cavernous sinus are untouched, an attempt may tetle Plex- 
be made to find two small plexuses of the sympathetic on the 
carotid artery, though in an injected body this dissection is scarcely 
‘possible. 

One of these (cavernous) is near the root of the anterior clinoid cavernous, 
process ; and to bring it into view it will be necessary to cut off 
that piece of bone, and to dissect out with care the third, fourth, 
fifth, and sixth nerves, looking for filaments between them and 
the plexus. Another plexus (carotid), joining the fifth and sixth carotid. 
nerves, surrounds the artery as this enters the sinus. 

The INTERNAL CAROTID ARTERY appears in the base of the skull Internal 
at the apex of the petrous part of the temporal bone. In its cc 
ascent to the brain the vessel lies in the space of the cavernous 
sinus, along the side of the body of the sphenoid bone, and makes 
two remarkable bends, so as to look like the letter S reclined. At 
first, the artery ascends to the posterior clinoid process ; it is then ae 
directed forwards to the root of the anterior process of the same as 
name ; and lastly it turns upwards internal to this last point of sims 
bone, perforates the dura mater bounding the sinus, and divides 
into cerebral arteries at the base of the brain. In this course the 
artery is enveloped by nerves derived from the sympathetic in the 
neck. 

The branches of the artery here are few. In the sinus there are Branches to 
some small arteries (arterix receptaculi) for the supply of the dura aa 
mater and the bone, the nerves, and the pituitary body ; and at 


the anterior clinoid process the ophthalmic branch arises. 
C2 
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The terminal branches of the carotid will be seen in the dissec- 


tion of the base of the brain. ; 
Sympathetic SympaTHeTic Nerve. Around the carotid artery is a prolongation 


i of the sympathetic nerve of the neck, which forms the following” 
plexuses :-— 

earotia The carotid plexus is situate on the outer side of the vessel, at 

oa ae its entrance into the cavernous sinus, and communicates with the 
sixth nerve and the Gasserian ganglion. 

eayernous The small cavernous plexus is placed below the bend of the artery 

plexus; Which is close to the anterior clinoid process, and is connected with 


that offset of the upper cervical ganglion which courses along the 
union with inner side of the carotid artery. Filaments from the plexus unite 
isi with the third, fourth, and ophthalmic nerves. One filament is: 
also furnished to the lenticular ganglion in the orbit, either sepa- 
rately from, or in conjunction with the nasal nerve. 
eee After forming those plexuses, the nerves surround the trunk of 
; the carotid, and are lost chiefly in the cerebral membrane named 
pia mater; but some ascend on the cerebral and ophthalmic 
branches of that vessel, and one offset is said to enter the eyeball 
with the central artery of the retina. 
or Ree Petrosal nerves (fig. 34). Beneath the Gasserian ganglion is the 
large superficial petrosal nerve (fig. 34, 7) entering the hiatus Fallopit 
awoseenin to join the facial nerve. Externally to this is occasionally seen 
ase of x 
skull. another small petrosal nerve (fig. 34, *) (external superficial), whiclr 
springs from the sympathetic on the middle meningeal artery, and 
enters the bone to join the facial nerve. A third, the small petrosal’ 
nerve (fig. 34, *), is contained in the substance of the temporal 
bone. The source, and the destination of those three small nerves: 
will be afterwards learnt. It will suffice now for the student to 
note the two first, and to see that they are kept moist and fit for 
examination at a future time. 
oe Directions. Now the base of the skull has been completed a 
ving parts. preservative fluid or salt should be applied, and the flaps of the 
teguments should be stitched together over all. 


Secrion III. 


DISSECTION OF THE FACE. 


Directions. Directions. The left side of the face may be used for learning: 
the muscles and vessels, and the right side is to be reserved for 
the nerves. 


See of Position. The previous position of the body for the examination 
: of the base of the skull will require to be changed :—the head is 
to be lowered, and the side of the face to be dissected is to be 

placed upwards. 
Dissection. Dissection. As a preparatory step, the muscular fibres of the 
apertures may be made slightly tense by inserting a small quantity 
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of tow or cotton wool between the eyelids and the eyeball, and 
between the lips and the teeth. 

First lay bare the sphincter muscle of the eyelids by a skin-deep How to 
circular incision over the margin of the orbit, and by raising the skin ae 
skin of the lids towards the aperture of the eye. Much care must parton of 
be taken in detaching the skin from the thin and oftentimes pale sighs 
fibres of the orbicular muscle in the lids, else they will be cut from the 
away in consequence of the little areolar tissue between the two. "” 

Next the integument is to be removed from the side of the face 
by one incision in front of the ear, from above the zygomatic arch 
‘to the angle of the jaw, and then along the base of the jaw to the 
chin; and by another cut carried backwards horizontally from the 
corner of the mouth into the first. The flaps of skin are to be 
raised from behind forwards, and left adherent along the middle 
line. On the side of the nose the skin is closely united to the from the 
-subjacent parts, and must be detached with caution. Around the *!4¢ of nose, 
mouth are many fleshy slips extending both upwards and down- 
wards from the orbicular muscle, but they are all marked so 
-distinctly as to escape injury, with the exception of the small 
risorius muscle which goes from the corner of the mouth towards 
the ramus of the lower jaw. Whilst removing the fat from the ana arouna 
muscles, each fleshy slip may be made tense with hooks. mouth. 

The facial vessels and their branches will come into view a8 yFacial 
the muscles are cleaned; but the nerves may be disregarded on vessels 
this side. 

In front of the ear is the parotid gland, whose duct is to be and parotid 
preserved; this is on a level with the meatus auditorius, and BIRnG. 
pierces the middle of the cheek. 

MuscixEs or THE Face (fig. 6). The superficial muscles of the In the face 
face are gathered around the apertures of the nose, eye, and mouth. pec te a 
An orbicular or sphincter muscle encircles the apertures of the ie iy 
-eye and mouth; and other muscles are blended with each to - 
enlarge the opening in the centre of the fibres. There are three 
distinct groups of muscles: one of the eyelids ; another of the 
nostril ; and a third of the aperture of the mouth. One of the 
muscles of mastication, viz. the masseter, is seen between the jaws. 

MusciEs or THE Nose. These muscles are the following: pyra- Muscles of 
midalis nasi, compressor naris, levator ale nasi, dilatator naris, and °5¢- 
depressor alz nasi. 

The PYRAMIDALIS Nast (fig. 5, *) is a small fleshy slip that covers Pyramidalis 
the nasal bone, and is continuous above with the occipito-frontalis "** 
muscle. Over the cartilaginous part of the nose its fibres end in 
-an aponeurosis, which joins that of the compressor naris. Along 
its inner border is the muscle of the opposite side. 

Action. This muscle makes tight the skin over the nasal carti- Use. 
lages, but renders lax, and sometimes wrinkles transversely the skin 
towards the root of the nose. 

Compressor Naris. This muscle (fig. 5, *) is not well seen till Compressor 
-after the examination of the following one. Triangular in shape, naris, 
it arises by its apex from the canine fossa of the upper maxillary 
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bone. The fibres are directed inwards, spreading out at the same 
time, and end in an aponeurosis, which covers the cartilaginous. 
part of the nose, and joins the tendon of the opposite muscle, This 
muscle is partly concealed by the next—the common elevator of, 
the ala of the nose and the upper lip. 


Use. Action. 1t stretches the skin over the cartilaginous part of the 
nose. 

Elevator of The LEVATOR LABII SUPERIORIS ALHQUE NASI (fig. 5, *) is placed. 

Ls di by the side of the nose, and arises from 

Fig. 5*. the top of the nasal process of the upper 


maxillary bone, internal to the attachment 
of the orbicularis. As the fibres descend 
from the inner part of the orbit, the most 
internal are attached by a narrow slip to. 
the wing of the nose, whilst the rest are 
blended inferiorly with the orbicularis oris. 
Near its origin the muscle is partly con- 
cealed by the orbicularis palpebrarum, but 
in the rest of its extent it is subcutaneous. 
Its outer border joins the elevator of the 
upper lip. 

Action. As the name expresses, it can. 
raise the upper lip, and draw outwards the 
wing of the nose, dilating the aperture ;. 
but when the mouth is shut it can enlarge 
the nostril independently of the lip. 

Dilator of Dilatator Naris. In the dense tissue on the: 

nostril ; outer side of the nostril are a few muscular fibres, both at the fore- 
and back part of that aperture (fig. 5, *, and °), to which the above 
name has been given by Theile: they are seldom visible without 

anterior and a lens. The anterior slip, *, passes from the cartilage of the 
aperture to the integument of the margin of the nostril ; and the 

posterior posterior, °, arising from the upper jawbone and the small sesamoid 

gael cartilages, ends also in the integuments of the nostril. 

Use. Action. The fibres enlarge the nasal opening by raising and 
everting the outer edge. 

“ae of The DEPRESSOR AL@ Nast (fig. 5,°) will be seen if the upper lip is: 

r everted, and the mucous membrane is removed from the side of the 

frenum of the lip. It arises below the nose from a depression of 
the upper jawbone above the roots of the second incisor and canine 
teeth ; and ascends to be inserted into the septum nasi and the 
posterior part of the ala of the nose. 


Use. 


Use. Action. By drawing down and turning in the edge of the dilated 
nostril, it restores the aperture to its usual size. 

re Muscies or tHe Eyruips. The muscles of the eyelids and eye- 

lids. brow are four in number, viz. orbicularis palpebrarum, corrugator 


r Muscles of the nose. 1. Pyramidalis nasi. 2. Common elevator of the 
nose and lip. 3. Compressor naris. 4 and 5, The two slips of the dilatator 


naris. 6, Depressor ale nasi. 7. Orbicularis ovis, attached to the septum 
nasi. 
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supercilii, levator palpebre superioris, and tensor tarsi * : the two 
latter are dissected in the orbit, and will be described with it. 
The ORBICULARIS PALPEBRARUM (fig. 6,7) is the sphincter muscle Orbicularis 
closing the opening between the eyelids. It is a flat and thin layer, PUPe?™ 
which extends from the margin of the lids beyond the circumfer- 
ence of the orbit. From a difference in the characters of the fibres, 
a division has been made of them into two parts—outer and inner. two parts. 
The external fibres (orbital part), the best marked, are fixed only Orbital or 
at one point, viz., the inner angle of the orbit. This attachment aie 
(origin) is connected with the surface and borders of the small Ei 
tendo palpebrarum ; above that tendon with the nasal process of’ 
the upper maxillary, and the internal angular process of the frontal 
bone ; and below the tendon with the superior maxillary bone, and 
the margin of the orbit. From this origin the fibres are directed 
outwards, giving rise to ovals, which lie side by side, and increase 
in size towards the outer edge of the muscle where they project 
beyond the margin of the orbit. 
The internal fibres (palpebral part), paler and finer than the ae on Oy 2 67 
outer, occupy the eyelids, and are fixed at both the outer and inner pate wt 
angles of the orbit. Internally (origin) they are united with’ the attached at) Wr teerdee. 


tendo palpebrarum, and externally (insertion) with the external ene: | Bored 

tarsal ligament and the malar bone, and some few may blend with ¢ 

the orbital part. Close to the cilia or eyelashes the fibres form a Clary alte el 
unde. 


small pale bundle, which is sometimes called ciliary. 
The muscle is subcutaneous ; and its circumference is blended Connection 
above with the occipito-frontalis. Beneath the upper half of the Bet 
orbicularis, as it lies on the margin of the orbit, is the corrugator 
supercilii muscle with the supra-orbital vessels and nerve ; and 
beneath the lower half is part of the elevator of the upper lip. 
The outer fibres are joined occasionally by slips to other contiguous 
muscles below the orbit. 
Action. The inner fibres cause the lids to approach each other, Use of inner 
shutting the eye ; and in forced contraction the outer commissure 
is drawn inwards. In closure of the eye the lids move unequally 
—the upper being much depressed, and the lower slightly elevated 
and moved horizontally inwards. 
When the outer fibres contract, the eyebrow is depressed, and the outer fibres. 
skin over the edge of the orbit is raised around the eye, so as to 
protect the ball. Elevation of the upper lip follows contraction of 
the outer part of the orbicularis, in consequence of fibres being 
prolonged to the levator labii superioris. 
The CORRUGATOR SUPERCILII is beneath the orbicularis, near the pari! 
inner angle of the orbit. Its fibres arise from the inner part of the 
superciliary ridge of the frontal bone, and are directed outwards to 


join the orbicular muscle about the middle of the orbital arch. It blends with 
: orbicularis. 


is a short muscle, and is distinguished by the closeness of its fibres. 
Action. It draws inwards and downwards the mid-part of the Use. 


* The tensor tarsi muscle (p. 49) is sometimes described as a part of the 
orbicularis. 
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eyebrow, wrinkling vertically the skin near the nose, and stretching 
that outside its point of insertion. 

Muscies oF THE Mourn. The muscles of the aperture of the 
mouth consist of a sphincter ; an elevator of the upper lip and 
angle of the mouth; an elevator and depressor of the lower lip 
and angle of the mouth; and retractors of the corner. Lastly, a 
wide muscle of the cheek closes the space between the jaws. 


Fig. 6.* 


Sphincter of The ORBICULARIS ORIS MUSCLE (fig. 6, ") surrounds the opening 


the mouth 
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of the mouth, and is united with the several muscles acting on that 
aperture. It consists of two parts, inner and outer, which differ in 
the appearance and arrangement of the fibres, like the sphincter 
muscle of the eyelids. 

The inner part (fig. 5,7), whose fibres are pale in colour and fine 
in texture, forms a rounded thick fasciculus, which corresponds 
with the red margin of the lip. The fibres of this portion of the 
muscle, unattached to bone, blend with the buccinator at the corner 
of the mouth, and some pass from lip to lip. 

The outer part is thin, wide, and more irregular in form, and is 
connected with the subjacent bone, besides its union with the 


* 1. Occipito-frontalis, anterior belly ; 4. Posterior,belly. 2. Orbicularis 
palpebrarum. 3. Levator labii superioris aleque nasi. 5. Compressor nasi. 
6. Levator labii superioris, 7. Zygomaticus minor (too large). 8. Zygo- 
maticus major. 9. Risorius. 10. Masseter. 11. Orbicularis oris. 12, 


Depressor Jabii inferioris, 13. Depressor anguli oris. 14. Buccinator. 
+ Levator anguli oris, ; 
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adjacent muscles. In the upper lip it is attached, on each side of 

the middle line, by one slip (naso-labial) to the back of the septum 

of the nose (fig. 5,7); and by a thin stratum to the outer surface 

of the upper jaw, opposite the canine tooth, and external to the 
depressor of the wing of the nose. In the lower lip it is fixed on fixed to nose 
each side into the inferior jawbone, opposite the canine tooth, ee das 
external to the levator labii inferioris muscle. To see these attach- 
ments the lip must be everted, and the mucous membrane carefully 

raised. 

The inner margin of the muscle is free, and bounds the aperture Connee- 
of the mouth; whilst the outer edge blends with the different °°"™ 
muscles that elevate or depress the lips and the angle of the mouth. 

Beneath the orbicularis in each lip is the coronary artery, with the 
mucous membrane and the labial glands. 

Action. Both parts of the muscle contracting, the lips are pressed Use of both 
together and projected forwards, and the aperture of the mouth is P*™: 
diminished transversely by the approximation of the cornerstowards - 
each other. 

The inner fibres acting alone will turn inwards the red part of Inmeralone, 
the lip, and diminish the width of the buccal opening. 

The outer fibres press the lips against the dental arches, the free Outer alone 
edges being protruded and somewhat everted. At the same time 
the centre part of the nose is depressed and the chin raised by 
means of the fleshy slips connected with those parts. : 

The LEVATOR LABII SUPERIORIS (fig. 6, °) extends vertically from Elevator of 
the lower margin of the orbit to the orbicularis oris. It arises from “??* o 
the upper maxillary and malar bones above the infra-orbital fora- 
men, and blends inferiorly with the orbicularis oris. Near the orbit 
the muscle is overlapped by the orbicularis palpebrarum, but below 
that spot it is subcutaneous. By its inner side it joins the common Connec- 
elevator of the ala of the nose and upper lip ; and to its outer side 4S: 
lie the zygomatic muscles, the small one joining it. Beneath it are 
the infra-orbital vessels and nerve. 

Action. By the action of this muscle the upper lip is raised, and Use 
the skin of the cheek is bulged below the eye. 

The DEPRESSOR LABII INFERIORIS (fig. 6,'*) is opposite the elevator Depressor of 
of the upper lip, and has much yellow fat mixed with its fibres, °°" "? 
The muscle has a wide origin from a depression on the front of the 
lower jaw, reaching backwards from near the symphysis to a little 
beyond the hole for the labial vessels and nerve ; ascending thence 
it is united with the orbicularis in the lower lip. Its imner border is in the 
joins the muscle of the opposite side above, and its outer is over- naa Z 
lapped below by the depressor anguli oris. 

Action. If one muscle contracts, the half of the lip of the same Use. 
side is depressed and everted; but by the use of both muscles, the 
whole lip is lowered and turned outwards, and rendered tense at 
the centre. 

The LEVATOR LABIL INFERIORIS (levator menti) is a small muscle eve of 
on the side of the franum of the lower lip, which is opposite the ; 
depressor of the ala of the nose in the upper lip. When the lip 
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has been everted and the mucous membrane removed, the muscle 
will be seen to arise from a fossa near the symphysis of the lower 
jaw, and to descend to its insertion into the integument of the chin. 
Its position is internal to the depressor of the lip and the attach- 
ment of the orbicularis. 

Action. It indents the skin of the chin opposite its insertion, and 
assists in raising the lower lip. 

The LEVATOR ANGULI onIs (fig. 6, f) has well-marked fibres, and is 
partly concealed by the levator labii superioris. Arising from the 
canine fossa beneath the infra-orbital foramen, its fibres spread out 
towards the angle of the mouth where they are superficial to the 
buccinator, and mix with the rest of the muscles, but the greater 
number are continued into the depressor anguli oris and the lower 
lip. 

Action. This muscle elevates the corner of the mouth, and acts. 
as an antagonist to the depressor. 

The DEPRESSOR ANGULI oRIS (fig. 6,'%) is triangular in shape ; it 
arises from the oblique line on the outer surface of the lower jaw, 
and ascending to the angle of the mouth, its fibres are prolonged 
into the elevator of the angle. The muscle conceals the labial branch 
of the inferior dental vessels and nerve. At its origin the depressor 
is united with the platysma myoides, and near its insertion with 
the risorius muscle. 

Action. The angle of the mouth is drawn downwards and back- 
wards by it, as is exemplified in a sorrowful countenance. 

The ZYGOMATIC MUSCLES (fig. 6) are directed obliquely from the 
arch of the same name towards the angle of the mouth and the 
upper lip. One is longer and larger than the other; they are there- 
fore named major and minor. 

The zygomaticus major,*® arises from the outer part of the malar 
bone, and is inserted into the angle of the mouth. 

The zygomaticus minor,’ is attached to the malar bone anterior to 
the other, and blends with the fibres of the special elevator of the 
upper lip, 

Action. The large muscle inclines upwards and backwards the 
corner of the mouth ; and the small one assists the levator labii 
superioris in raising the upper lip. 

The RISORIUS MUSCLE (Santorini) (fig. 6,°) is a thin and narrow 
bundle of fibres, sometimes divided into two or more parts, which 
arises externally from the fascia over the masseter muscle, and is 
connected internally with the apex of the depressor anguli oris. 

Action. The use of this muscle is indicated by its name, as it 
retracts the corner of the mouth in laughing. 

The puccixaror (fig. 6,1) is the flat and thin muscle of the cheek, 
and occupies the interval between the jaws. The muscle arises from 
the outer surface of the alveolar borders of the upper and lower 
maxillee, as far forwards in each as the first molar tooth ; and in 
the interval between the jaws behind it is attached to a band of 
fascia—the pterygo-maxillary ligament. From the origin the fibres 


are directed forwards to the angle of the mouth, where they mix 
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with the other muscles and with both, parts of the orbicularis ; and 
as some of the central fibres descend to the lower lip whilst others 
ascend to the upper lip, a decussation takes place at the corner of 
the mouth. 
_ On the cutaneous surface of the buccinator are the different muscles Parts in con- 
converging to the angle of the mouth; and crossing the upper part @¢t With it. 
is the duct of the parotid gland, which perforates the muscle oppo- 
site the second upper molar tooth. Internally the muscle is lined 
by the mucous membrane of the mouth, and externally it is covered 
by a fascia (bucco-pharyngeal) that is continued to the pharynx. 
By its intermaxillary origin the buccinator corresponds with the 
attachment of the superior constrictor of the pharynx. 
Action. By one muscle the corner of the mouth is retracted, and Use on aper- 
_ the cheek wrinkled. By the action of both the aperture of the 
mouth is widened transversely. 
| In mastication the cheek is pressed by the muscular contraction on cheek, 
against the dental arches, when the corner of the mouth is fixed by 
the sphincter. 

In the expulsion of air from the mouth, as in whistling, the in expelling 
muscle is contracted so as to prevent bulging of the cheek ; but in“ 
the use of a blow-pipe it is distended over the volume of air con- 
tained in the mouth, and drives out a continuous stream of air by 
its contraction. 

The VESSELS OF THE FACE (fig. 17) are the facial and transverse Arteries of 
facial arteries with their accompanying veins. The arteries are te fee. 
branches of the external carotid ; and the facial vein is received 
into the internal jugular trunk. 

The facial artery (fig. 17,7), a branch of the carotid, emerges Facial 
from the neck, and appears on the lower jaw anterior to the masseter “"’'Y* 
muscle. From this point the artery ascends in a tortuous manner, 
near the angle of the mouth and the side of the nose, to the inner 
angle of the orbit, where it anastomoses with the ophthalmic artery. 

The course of the vessel is comparatively superficial in the mass of course, 

fat of the inner part of the cheek. At first it is concealed by the 
platysma whilst crossing the jaw, but this thin muscle does not and connec- 
prevent pulsation being recognised during life ; and near the mouth ""*- 

the large zygomatic muscle is superficial to it. The vessel rests 
successively on the lower jaw, buccinator muscle, elevator of the 

angle of the mouth, and elevator of the upper lip. Accompanying 

the artery is the facial vein, which is nearly a straight tube, and 

lies to the outer side. 

Branches. From the outer side of the vessel unnamed branches Plan of the 
are furnished to the muscles and integuments, some of which anas- earn : 
tomose with the transverse facial artery. From the inner side are 
given the following branches :— 

The inferior labial branch (t) runs inwards beneath the depressor ery 
anguli oris muscle, and is distributed between the lower lip and 
chin ; it communicates with the inferior coronary, and with the labial 
branch of the inferior dental artery. 


Coronary branches (r and s). There is one for each lip (superior ae 
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and inferior), which arise together or separately from the facial, 
and are directed inwards between the orbicular muscle and the 
mucous membrane of the lip, till they inosculate with the corres- 
ponding branches of the opposite side. From the arterial arches 
thus formed, offsets are supplied to the lips and labial glands. From 
the arch in the upper lip a branch is given to each side of the septum 
of the nose,—artery of the septum. 

The lateral nasal branch (p) arises opposite the ala nasi, and 
passes beneath the levator labii superioris aleeque nasi to the side of 
the nose, where it anastomoses with the internal nasal branch of 
the ophthalmic artery. 

The angular branch (0) is the terminal twig of the facial artery at 
the inner angle of the orbit, and joins with a branch (external nasal) 
of the ophthalmic artery. 

The facial vein commences at the root of the nose in a small 
vein named angular (p.6). It then crosses over the elevator of the 
upper lip, and separating from the artery, courses beneath the large 
zygomatic muscle to the side of the jaw. Afterwards it has a short 
course in the neck to join the internal jugular vein. 

Branches. At the inner side of the orbit it receives veins from 
the lower eyelid, (inferior palpebral) and from the side of the nose. 
Below the orbit it is joined by the infra-orbital vein, also by’a large 
branch, anterior internal mazillary, that comes from the pterygoid 
region ; and thence to its termination by veins corresponding with 
the branches of the artery in the face and neck. 

The transverse facial artery (fig. 17) is a branch of the temporal, 
and appears in the face at the anterior border of the parotid gland. 
It lies by the side of the parotid duct, with branches of the facial 
nerve, and distributes offsets to the muscles and integuments ; some 
branches anastomose with the facial artery. 

Dissection. The parotid gland in front of the ear may be next 
displayed. To see the gland, raise the skin from the surface towards 
the ear by means of a cut from the base of the jaw to the anterior 
border of the sterno-mastoid muscle ; this cut may be united with 
that made for the dissection of the posterior muscle of the ear. A 
strong fascia covers the gland, and is connected above and behind 
to the zygomatic arch and the cartilage of the ear, but is continued 
over the face in front ; this is to be removed, so that the gland may 
be detached slightly from the parts around. The great auricular nerve 
will be seen ascending to the lobe of the ear; and one or two small 
glands rest on the surface of the parotid. 

The parorip (fig. 16,"°) is the largest of the salivary glands. It 
occupies the space between the ear and the lower jaw, and is named 
from its position. Its excretory duct enters the mouth through the 
middle of the cheek. 

The shape of the gland is irregular, and is determined somewhat 
by the bounding parts. Thus inferiorly, where there is not any 
resisting structure, the parotid projects into the neck, and comes 
into close proximity with the sub-maxillary gland, though separated 
from it by a process of the cervical fascia; a line from the angle 
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of the jaw to the sterno-mastoid muscle marks usually the extent of 
the gland in this direction. Above, the parotid is limited by the 
zygomatic arch and the temporal bone. Along the posterior part 
the sterno-mastoid muscle extends ; but anteriorly the gland projects 
somewhat on the face, and in this direction a small accessory part, 
socia parotidis, is prolonged from it over the masseter. 

Connected with the anterior border is the excretory duct—duct 
of Stenson (ductus Stenonis, fig. 17), which crosses the masseter 
below the socia parotidis, and perforates the cheek obliquely opposite 
the second molar tooth of the upper jaw. The duct lies between 
the transverse facial artery and some branches of the facial nerve, 
the latter being below it. A line drawn from the meatus auditorius 
to a little below the nostril would mark the level of the duct in the 
face ; and the central point of the line would be opposite the open- 
ing into the mouth. The length of the duct is about two inches 
and a half; and its capacity is large enough to allow a small probe 
to pass, but the opening into the mouth is much less. 

The cutaneous surface of the parotid is smooth, and one or two 
tymphatic glands are seated on it; but from the deep part processes 
are sent into the inequalities of the space between the jaw and the 
mastoid process. 

Dissection. By removing with caution the parotid gland, the hollows 
that it fills will come into view: atthe same time the dissector will 
see the vessels and nerves that pass through it. An examination of 
the processes of the gland, and of the number of important vessels 
and nerves in relation with it, will demonstrate the dangers attend- 
ing any operation on it. The duct may be opened, and a pin may 
be passed along it to the mouth, to show the diminished size of the 
aperture. 

Two large processes of the gland extend deeply into the neck. 
One dips behind the styloid process, and projects beneath the 
mastoid process and sterno-mastoid muscle, whilst it reaches also 
the deep vessels and nerves of the neck. The other piece is situate 
in front of the styloid process ; it passes into the glenoid hollow 
behind the articulation of the lower jaw, and sinks beneath the ramus 
of that bone along the internal maxillary artery. 

Passing through the middle of the gland is the external carotid 
artery, which ascends behind the ramus of the jaw, and furnishes 
the auricular, superficial temporal, and internal maxillary branches. 
Superficial to the artery lies the trunk formed by the junction of 
the temporal and internal maxillary veins, from which the external 
jugular vein springs; and this common trunk, receiving some 
veins from the parotid, is connected with the internal jugular vein 
by a branch through the gland.* Crossing the gland from behind 


* Oftentimes there is a different arrangement of these veins. In such case 
the external jugular is continued from the occipital (half or all) and posterior 
auricular veins ; whilst the temporal and internal maxillary veins unite to 
form a trunk (temporo-maxillary), which receives the facial below the jaw, 
and opens into the internal jugular vein opposite the upper border of the 
thyroid cartilage. When this condition exists, the temporo-maxillary vein 
accompanies the external carotid artery. 
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forwards is the trunk of the facial nerve, which passes over the 
artery, and distributes its branches through the parotid. The 
superficial temporal branch of the inferior maxillary nerve lies 
above the upper part of the glandular mass; and offsets of the 
great auricular nerve pierce the gland at the lower part, and jom 
the facial. 

The structure of the parotid resembles that of the other salivary 
glands. The glandular mass is divided into numerous small 
lobules by intervening processes of fascia; and each lobule 
consists of a set of the fine closed saccular extremities of the 
excretory duct, which are lined by flattened and nucleated epi- 
thelium, and surrounded by capillary vessels. These little saes 
form by their aggregation the mass of each lobule. 

From the lobules issue small ducts, which unite to form larger 
tubes, and finally all the ducts of the gland are collected into 
one. The common duct (duct of Stenson) is composed of an 
external fibrous coat, consisting of white and elastic fibres ; and of 
an internal mucous coat which is clothed with columnar epithelium. 

The parotid receives its arteries from the external carotid ; and 
its nerves from the sympathetic, auriculo-temporal of the fifth, 
facial, and great auricular. Its lymphatics join those of the neck. 

Two or three small molar glands lie along the origin of the 
buccinator, and open into the mouth near the last molar tooth by 
separate ducts. 

CARTILAGES OF THE Nose (fig. 7). These close the anterior nasal 
aperture in the skeleton, and form part of the outer nose and the 
septum. They are five in number, two on each 
side—lateral cartilage and cartilage of the aper- 
ture; together with a central one, or the ecar- 
tilage of the septum of the nose. Only the 
Jateral cartilages are seen in this stage of the 
dissection. 

Dissection. The lateral cartilages will be seen 
when the muscular and fibrous structure of the 
left side of the nose, and the skin of the lower 
part of the nostril of the same side, have been 
taken away. By turning aside the lateral car- 
tilages the septal one will appear in the middle 
line. 

The upper lateral cartilage (fig. 7, *) is flat- 
tened, and is somewhat triangular in form. Posteriorly it is at- 
tached to the nasal and upper maxillary bones ; and anteriorly it 
meets the one of the opposite side for a short distance above, but, 
the two are separated below by an interval, in which the cartilage 
of the septum appears. Inferiorly the lateral cartilage is contiguous 


to the cartilage of the aperture, and is connected to it by fibrous 
tissue. 


* Lateral cartilages of the nose. 1. Triangular septal cartilage, 
lateral cartilage. 38. Lower lateral, or the cartilage of the aper 
outer part. 4. Inner part of the cartilage of the aperture. 
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The cartilage of the aperture (fig. 7) forms a ring around the he lower 
opening of the nose except behind. It has not any attachment hapa iy 
directly to bone ; but it is united above to the lateral cartilage by ea inigatas 
fibrous tissue, and below with the dense teguments forming the into bone. 

margin of the aperture of the nostril. 

The part of the cartilage (°) which bounds the opening exter- One part 
nally, is narrow and pointed behind, where it ends in two or three  pareael 
small pieces of cartilage—cartilagines minores vel sesamoidee ; but cartilages; 
swells out in front where it touches its fellow, and forms the apex 

. of the nose. 

| The inner part (*) projects backwards along the septum of the another in- 
nose nearly to the superior maxillary bone ; it assists in the for- “4° 2st. 
mation of the partition between the nostrils, and extends below the 

— tevel of the septum nasi. 

The APPENDAGES OF THE Eyr include the eyebrow, the eyelid, Appendages 
and the lachrymal apparatus. Some of these can be examined patel 
now on the opposite side of the face. The apparatus for the tears 
will be dissected after the orbit has been completed. 

The eyebrow (supercilium) is a curved eminence just above the Eyebrow. 
eye, which is placed over the orbital arch of the frontal bone. It 
consists of thickened integuments, and its prominence is in part due 
to the subjacent orbicularis palpebrarum. It is furnished with long 
coarse hairs, which are directed outwards, and towards one another. 

The eyelids are two moveable semilunar parts in front of the Eyelids. 
eye, which can be approached or separated over the eyeball. The 
upper lid is the largest and the most moveable, and descends below Upper 
the middle of the eyeball when the two meet; it is also provided !S°t* 
with a special muscle to raise it. The interval between the open 
lids is named jissura palpebrarum. Externally and internally they 
are united by a commissure or canthus. 

The free margin is thicker than the rest of the lid, and is semi- bead 
lunar in form; but towards the inner side, about a quarter of an” 
inch from the commissure. it becomes straighter. At the spot Papilla. 
where the two parts join is a small white eminence (fig. 13, '), the 
papilla lachrymalis ; and in this is the punctum lachrymale, or the Punctum. 
opening of the canal for the tears. 

This margin is provided anteriorly with the eyelashes, and near Hairs and 
the posterior edge with a row of small openings of the Meibomian SEER: 
glands: but both the cilia and the glands are absent from the part of 
the lid which is internal to the opening of the punctum lachrymale. 

The free margin of each lid is sharp at the anterior edge where it Edge sloped. 
touches its fellow ; but is sloped at the posterior, so as to leave an 
interval between it and the eyeball for the passage inwards of fluid. 

The eyelashes (cilia) are two or more rows of curved hairs, which 
are fixed into the anterior edge of the free border of the lid ; they ryelashes. 
are largest in the upper lid, and diminish in length from the centre 
towards the sides. The cilia are convex towards one another, and 
cross when the lids are shut. 

The SrrucruRE OF THE Eyetins. Each lid consists fundament- Different 


F parts in eye- 
ally of a piece of cartilage attached to the bone by ligaments. jigs, sh 
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Superficial to this framework are the imteguments with a layer 
of fibres of the orbicularis palpebrarum, and beneath it the mucous: 
lining of the conjunctiva. The upper lid includes also the tendon of 
the levator palpebre. Vessels and nerves are contained in the lids. 

Examine Dissection. The student may learn the structure of the lids on 

Fructure of the left side, on which the muscles are dissected. The bit of tow 
or wool may remain beneath the lids; and the palpebral part of 
the orbicularis muscle is to be thrown inwards by an incision around 
the margin of the orbit. In raising the muscle care‘must be taken 
of the thin membranous palpebral ligament beneath, and of the 
vessels and nerves of the lid. 

Layer of | Orbicularis palpebrarum. The palpebral fibres of this muscle 

SERIE. Ferg’ pale layer which reaches the free edge of the eyelids 
(p. 23). A thin stratum of areolar tissue without fat unites the 
muscle with the skin. 

A fibrous The palpebral ligament is a stratum of fibrous membrane, which 

ae: is continued from the margin of the orbit to join the lower or free 
edge of each tarsal cartilage. At the inner part of the orbit the 
ligament is thin and loose, but at the outer part it is somewhat 
thicker and stronger. 

ee The tarsal cartilages, one for each eyelid, are elongated trans- 

ofthelia: Wersely, and give strength to the lids. Each is fixed internally 
by the ligament of the eyelids, and externally by a fibrous 
band—external tarsal ligament, to the outer part of the orbit. 
The margin corresponding with the edge of the lid is free, and 
thicker than the rest of the cartilage. On the inner surface each 
cartilage is lined by the mucous membrane or conjunctiva. 


difference The cartilages are not alike in the two lids. In the upper eyelid, 
Hie’ '¥° where the cartilage is largest, it is crescentic in shape, and is about 


half an inch wide in the centre ; and to its fore part the tendon 
of the levator palpebre is attached. In the lower lid the cartilage 
is a narrow band, about two lines broad, with borders nearly straight. 
iesraene of Ligament of the eyelids (tendo palpebrarum, internal tarsal liga- 
attaches Ment) is a small fibrous band at the inner part of the orbit, which 
cartilages. serves to fix the lids, and is attached to the anterior margin of the 
lachrymal groove in the upper jaw. It is about a quarter of an 
inch long, and divides into two processes, which are united with 
the tarsal cartilages, one to each. This ligament crosses the lachry- 
mal sac, to which it gives a fibrous expansion ; and the fleshy 
fibres of the orbicularis palpebrarum arise from it. 
oo The Meibomian glands or follicles are placed in grooves on the 
beneath ocular surface of the tarsal cartilages. They extend, parallel to. 
cartilage, one another, from the thick towards the opposite margin of the 
cartilage ; and their number is about thirty in the upper, and 
twenty in the lower lid. The apertures of the glands open in a 
line on the free border of the lid near the posterior edge. 
their Hach gland is a small yellowish tube, closed at one end, and 
structure. haying minute lateral cecal appendages connected with it. Each 
contains a sebaceous secretion, and is lined by flattened epithelium 
Tendon of If the palpebral ligament be cut through in the upper lid, “ 
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tendon of the levator palpebre will be seen to be inserted into the levator 
fore part of the tarsal cartilage by a wide aponeurotic expansion, P*!Pe>™®. 

The conjunctiva, or the mucous membrane, lines the interior of the Mucous _ 
eyelids, and covers the anterior part of the ball of the eye. Inside '™™s of Hd 
the lids it is inseparably united to the tarsal cartilages, and has 
numerous fine papille. At the free margin of the lid this membrane 
joins the common integuments. Through the lachrymal canals and 
sac it is continuous with the pituitary membrane of the nose. 

At the inner commissure of the eyelids the conjunctiva forms a forms _ 
prominent and fleshy-looking body—caruncula lachrymalis, (fig. °°” 
13, 4) which contains a group of mucous follicles, and has a few 
minute hairs on its surface. External to the caruncle is a small and con- 
vertical fold of the mucous membrane—plica semilunaris; this i egies 
extends to the ball of the eye, and represents the membrana 
nictitans of birds. 

Bloodvessels of the eyelids. The arteries of the eyelids are fur- Arteries of 
nished by the ophthalmic artery, and come from the palpebral and “*: 
lachrymal branches :— 

The palpebral arteries, one for each eyelid, run outwards from Palpebral 
the inner canthus, lying between the tarsal cartilage and the tendon 
of the special elevator in the upper lid, and between the cartilage 
and the palpebral ligament in the lower lid ; and they anastomose 
externally with the lachrymal artery. From the arch that each 
forms, branches are distributed to the eyelids. 

The lachrymal artery furnishes an offset to each lid to form anda lachry- 
arches with the palpebral arteries, and then perforates the palpebral ™” 
ligament at the outer part of the orbit to end in the upper lid. 

The veins of the lids open into the frontal and angular veins at Veins. 
the root of the nose (pp. 6, 28). 

The nerves of the eyelids are supplied from the ophthalmic and Nerves of 
facial nerves. “is 

The branches of the ophthalmic nerve (of the fifth) which give from fifth 
offsets to the upper lid, are the following: lachrymal, near the 
outer part ; supra-orbital, about the middle ; and supra-trochlear and 
infra-trochlear at the inner side (pp. 41, 44). In the lower eyelid, 
about its middle, is a palpebral branch of the superior maxillary 
trunk of the fifth nerve. 

Branches of the facial nerve (p. 38) enter both lids at the outer and seventh 
part, and supply the orbicularis muscle ; they communicate with ""” 
the offsets of the fifth nerve. 

ExtrernaL Ear. The outer ear consists of a trumpet-shaped Parts of ex- 

; r ° ‘ : ternal ear. 
structure, named pinna or auricle, which receives the undulations 
of the air; and of a tube—meatus auditorius, which conveys them 
to the inner ear. The pinna may be examined on the left side of 
the head ; but the anatomy of the meatus will be described with 
the ear. 

The pinna, or auricle, is an uneven piece of yellow fibro-cartilage, Texture and 
which is covered with integument, and is fixed to the margin of yinna. 
the meatus auditorius externus. It is of an oval form, with the 


margin folded and the larger end placed upwards. 
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The surface next the head is generally convex ; but the opposite 
is excavated, and presents the undermentioned elevations and 
depressions. In the centre is a deep hollow named concha, which 
is wide above but narrow below ; it conducts to the meatus audi- 
torius. In front of the narrowed part of the hollow is a projection 
of a triangular shape—the tragus, which has some hairs on the 
under surface ; and on the opposite side of the same narrow end, 
rather below the level of the tragus, is placed another projection, 
—the antitragus. 

The round rim-like margin of the ear, which extends into the 
concha, is called the heli; and the depression internal to it is the 
groove or fossa of the helix. Within the helix, between it and the 


concha, is the large eminence of the antihelix, which presents at its 
upper part a well-marked depression, the fossa of the antihelix. 

Inferiorly the external ear is terminated by a soft pendulous part. 
the lobule. 

The special muscles of the pinna, which extend from one part of 
the cartilage to another, are very thin and pale. Five small muscles 
are to be recognised ; and these receive their names for the most 
part from the several eminences of the external ear. 

Dissection. In seeking the small auricular muscles, let the integu. 
ments be removed only over the spot where each muscle is said tc 
be placed. A sharp knife and a good light are necessary for th« 
display of the muscular fibres. Occasionally the dissector will no 
find one or more of the number described below. 

The muscle of the tragus (fig. 8,') is always found on the externa 
aspect of the process from which it takes its name. The fibres ar 
short, oblique, or transverse, and extend from the outer to the inne 
part of the tragus. 


The muscle of the antitragus (fig. 8,*) is the best marked of al 


* Muscles on the outer surface of the ear cartilage. 1. Muscle of th 
tragus. 2. Muscle of the antitragus. 3. Large muscle of the helix. ~ 
Small muscle of the helix. : 

Muscles on the inner surface of the ear cartilage. 


6. Transyer 
7. Oblique muscle (Tod) sometimes seen, sverse muscl 
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It arises from the outer part of the antitragus, and the fibres are 
directed upwards to be inserted into the pointed extremity of the 
antihelix. 

The small muscle of the helix (fig. 8, 4) is often indistinct or One on rovt 
absent. It is placed on the part of the rim of the ear-that extends ° »*!* 
into the concha. ; 

The large muscle of the helia (tig. 8, *) arises above the small Another on. 
muscle of the same part, and is inserted into the front of the helix," 
where this is about to: curve backwards. It is usually present. 

The transverse muscle of the auricle (fig. 8, °) forms a wide layer, And one at 
which is situate at the back of the ear in the depression between Pkt 
the helix and the convexity of the concha. It arises from the con- 
vexity of the cartilage forming the concha, and is inserted into the 
back of the helix. The muscle is mixed with much: fibrous tissue, 
but it is well seen when that tissue is removed. 

Actions. These museles. are said to alter slightly the condition Use. 
of the outer ear; the muscles of the helix assisting; and those of 
the tragus and antitragus retarding the passage of sonorous undu- 
lations to the meatus. 

Dissection. The pinna may now be detached by cutting it close Clean the 
to the bone. When the integuments are entirely taken off, the “8 
cartilage of the pinna will be apparent; but in removing the inte- 
guments, the lobule of the ear, which consists only of skin and fat, 
will disappear as in fig: 8. 

The cartilage of the pinna (fig: 8) resembles much the external Cartilage . 
ear in form, and presents nearly the same parts. The rim of ttie pip a 
helix subsides posteriorly in the antihelix about the middle of the © 
pinna ; whilst anteriorly a small process projects:from it, and there 
is a fissure near the projection. The antihelix is divided about Deficient in- 
two-thirds down into two pieces; one cf these is pointed, and is *"°" 
joined by the helix, the other is-continued’ into the antitragus. On 
the posterior aspect of the concha is a strong vertical’ process of 
cartilage. 

Inferiorly the cartilage is fixed to the margin of’ the external and at upper 
auditory aperture in. the temporal bone, and forms part of the fheatus. 
meatus auditorius; but it does not give rise to a complete tube, for 
at the upper and outer part the canal is closed by fibrous tissue. 

In the piece of cartilage forming the under part of the meatus Its fissures. 
are two fissures (Santorini), one is at the base of the tragus, the 
other passes from before backwards. 

Some ligaments connect the pinna with the head, but others pass. Ligaments : 
from one point of the cartilage to another. 

The external ligaments are condensed bands of fibrous tissue, and external ; 
are two in number, anterior and posterior. The anterior fixes the 
fore part of the helix to the root of the zygoma. The posterior 
passes from the back of the concha to the mastoid process. The 
chief special ligament crosses the interval between the tragus and special. 
the beginning of the helix, and completes the tube of the meatus. . 

The FACIAL NERVE (portio dura, fig. 9) or the seventh cranial Outline of 


7 ' facial nerve, 
nerve, confers contractility on the muscles of the face. Sipe 
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communications take place between it and the fifth nerve ; the 
chief of these are found above and below the orbit, and over the 
body of the lower jaw. 

Dissection. The facial nerve is to be displayed on the right side 
of the face if there is time sufficient before the body is turned, 
otherwise it is to be omitted for the present (see p. 1). Some of 
the nerve is concealed by the parotid gland, but the greater part is 
anterior to the glandular mass. 

To expose the ramifications of the nerve beyond the parotid 
gland, let the skin be raised from the face in the same manner as 
on the left side. The different branches are then to be sought as 
they escape from beneath the anterior border of the gland, and are 
to be followed forwards to their termination. 

The highest branches to the temple have been already partly 
dissected above the zygomatic arch ; and their junctions with the 
temporal branch of the superior maxillary and with the supra-orbital 
nerve have been seen. Other still smaller branches are to be traced 
to the outer part of the orbit, where they enter the eyelids and 
communicate with the other nerves in the lids; as these cross the 
malar bone, a junction is to be found with the subcutaneous malar 
nerve of the fifth. . 

With the duct of the parotid are two or more large branches, 
which are to be followed below the orbit to their junction with 
the infra-orbital, nasal, and infra-trochlear nerves. ; 

The remaining branches to the lower part of the face are 
smaller in size. One joins with the buccal nerve at the lower 
part of the buccinator muscle; and one or two others are to be 
traced forwards to the lower lip, and to the labial branch of the 
inferior dental nerve. 

To follow backwards the trunk of the nerve through the gland, 
the integuments should be taken from the surface of the parotid 
as on the other side, and the gland should be removed piece by 
piece. In this proceeding the small branches of communication 
of the great auricular nerve with offsets of the facial, and the deep 
branches from the facial to the auriculo-temporal nerve, are to be 
sought. 

Lastly, the first small branches of the facial to the ear and the 
digastric and stylo-hyoid muscles, are to be looked for close to the 
base of the skull before the nerve enters the parotid. 

Tue NERVE OUTSIDE THE SKULL (fig. 9,'). The nerve issues from 
the stylo-mastoid foramen, after traversing the aqueduct of Fallopius, 
and furnishes immediately the three following small branches :— 

The posterior auricular branch (fig. 9, 4) turns upwards in front 
of the mastoid process, where it communicates with an offset of 
the great auricular, and is said to be joined by a branch to the ear 
from the pneumo-gastric (cranial) nerve ; it ends in auricular and 
mastoid offsets (p. 8). 

The branch to the digastric muscle generally arises in common 


with the next. It is distributed by many offsets to the i 
t 
belly of the muscle near the skull. ROREROE 
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¢ The branch to the stylo-hyoideus is a long slender nerve, which Branch to 
is directed inwards, and enters its muscle about the middle. This §¥!0"'Y° 
branch communicates with the sympathetic nerve on the external 

carotid artery. 


As soon as the facial nerve has given off those branches, it is Division 
into two. 


directed forwards through the gland, and divides near the ramus of 
the jaw into two large trunks—temporo-facial and cervico-facial. 


The TEMPORO-FACIAL TRUNK furnishes offsets to the side of the The upees 
head and face, whose ramifications extend as low as the meatus fink 


auditorius. As this trunk crosses over the external carotid artery, 


* Cutaneous branches of the fifth nerve in the face. 7. Nasal nerve. 
8. Infra-trochlear. 9. Sub-cutaneous malar. 11. Infra-orbital. 12. Buccal. 
13. Labial of inferior dental. 15. Facial or seventh cranial nerve, sending 
back the posterior auricular branch, 4, and forwards its numerous ofisets to 
join the branches of the fifth nerve above enumerated. 
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it sends downwards branches to join the auriculo-temporal portion 
of the inferior maxillary nerve; and in front of the ear it gives 
some filaments to the tragus of the pinna. Three sets of ter- 
minal branches, temporal, malar, and infra-orbital, are derived 
from the temporo-facial part. 

The temporal branches ascend obliquely over the zygomatic arch 
to enter the orbicular muscle, the corrugator supercilii, and the an- 
terior belly of the occipito-frontalis ; they are united with offsets 


-of the supra-orbital nerve (°). The attrahens aurem muscle receives 


a branch from this set; and a junction takes place above the 
zygoma with the temporal branch of the superior maxillary 
nerve ("°). 

The malar branches are directed to tthe euter angle of the orbit, 


cand are distributed to the orbicularis muscle. In the eyelids com- 


munications take place with the palpebral filaments of the fifth 
nerve ; and near the outer part of the orbit, with the small sub- 
cutaneous malar branch of the superior maxillary nerve (°). 

The infra-orbital ‘branches are larger than the rest, and are 
furnished to the muscles and the integument between the eye 
and:mouth. Close to the orbit, and ‘beneath the elevator of the 
upper lip, a remarkable communication—infra-ordital plexus, is 
formed between these nerves and the infra-orbital branches of 
the -superior maxillary ("). After crossing the branches of the 
fifth nerve, some small offsets of the facial nerve pass inwards 
to the side of the nose, and others upwards ‘to the inner angle 
of the orbit, to supply the muscles, and to jein the masal (7) and 
infra-trochlear (*) branches of the ophthalmic nerve. 

The CERVICO-FACIAL is smaller than the other trunk, and dis- 
tributes nerves to the lower part of the face and the upper part 
of the neck. Its highest branches join the lowest offsets of the 
temporo-facial nerve, and thus complete the network on the face. 
This trunk, whilst in the parotid, :gives twigs to the :gland, and is 
united with the great auricular nerve. The terminal branches dis- 
tributed from it are, buccal, supra-~maxillary, and infra-maxillary. 

The buccal branches pass torwards towards the angle of the 
mouth, giving offsets to the buccinator muscle, and terminate in 
the orbicularis oris. On the buccinator they join the branch () 
of the inferior maxillary nerve to that muscle. 

The supra-mawillary branches course inwards above the base of 
the lower jaw to the middle line of the chin, and supply the 
muscles and the integument between the chin and mouth. 
seneath the depressor anguli oris the branches of the facial join 
oftsets of the labial branch of the inferior dental nerve Cy an 
their course to the middle line. 

The infra-mazillary branches lie below the jaw, and are dis- 
tributed to the upper part of the neck. The anatomy of these 
nerves will be given with the dissection of the anterior triangle 
of the neck (p. 59). 
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Section IV. 
DISSECTION OF THE OBBIT. 


Directions. The orbit should be learnt on that side on which the 
muscles of the face have been seen. 

Position. In the examination of the cavity the head is to be Position of 
placed in the same position as for the dissection of the sinuses te bedy- 
of the base of the skull. 

Dissection. For the display of the contents of the orbit, it will be How to open 
necessary to take away the cotton wool from beneath the eyelids. Wf yuy 
To remove the bones forming the roof of the space, two cuts may 
be made with a saw through the margin of the orbit, one being 
placed at the outer, the other near the inner angle of the cavity ; 
and these should be continued backwards with a chisel, along the chisel, 
roof of the orbit, so as to meet near the optic foramen. The piece 
of bone included in the incisions is now to be tilted forwards, but is 
not to be taken away. 

_Afterwards the rest of the roof of the orbit, which is formed by and bone 
the small wing of the sphenoid bone, is to be cut away with the '"P* 
bone forceps, except a narrow ring around the optic foramen ; 
and any overhanging bone on the outer side, which may interfere 
with the dissection, may be likewise removed. During the exami- 
tion of the cavity the eye is to be pulled gently forwards. 

The periostewm of the orbit, which has been detached from the Periosteum 
bone in the dissection, surrounds the contents of the orbital cavity, % 0" 
and joins the dura mater of the brain through the sphenoidal 
fissure. It encases the contents of the orbit like a sac, and adheres 
but loosely to the bones. Apertures exist posteriorly in the mem- Apertures 
brane for the entrance of the different nerves and vessels; and‘ uN 
laterally prolongations of the periosteum accompany the vessels 
and nerves leaving the cavity. 

Dissection. The periosteum is next to be divided along the middle Open 
of the orbit, and to be taken away. After the removal of a little gina 
fat, the following nerves, vessels, and muscles come into view ; but 
it is not needful to remove much of the fat in this stage of the 
dissection. 

The frontal nerve and the supra-orbital vessels lie in the centre ; Position of 
the lachrymal nerve and vessels close to the outer wall; and the eg ae 
small fourth nerve at the back of the orbit : all these nerves enter 
the cavity above the muscles. The superior oblique muscle is re- 
cognized by the fourth nerve entering it : the levator palpebre and 
superior rectus lie beneath the frontal nerve; and the external 
rectus is partly seen below the lachrymal nerve. In the outer part 
of the orbit, near the front, is the lachrymal gland. 

The frontal and lachrymal nerves should be followed forwards Trace super- 
to their exit from the orbit, and backwards with the fourth nerve, ficial nerves. 
through the sphenoidal fissure, to the wall of the cavernous 
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sinus. In tracing them back, it will be expedient to remove the 
projecting clinoid process, should this still remain ; and some 
care will be required to follow the lachrymal nerve to its com- 
mencement. 

Contents of the orbit. The eyeball and the lachrymal gland, and 
a great quantity of granular fat, are lodged in the orbit. Con- 
nected with the eye are six muscles—four straight and two 
oblique ; and there is also an elevator of the upper eyelid in the 
cavity. 

The nerves in this small space are numerous, viz. the second, 
third, fourth, ophthalmic of the fifth, and the sixth nerve, together 
with the small temporo-malar branch of the superior maxillary 
nerve, and offsets of the sympathetic ; their general distribution is 
as follows :—The second nerve penetrates the eyeball ; the third is 
furnished to all the muscles of the cavity but two; the fourth 
enters the superior oblique (one of the two excepted); and the 
sixth is spent in the external rectus muscle. The fifth nerve 
supplies some filaments to the eyeball with the sympathetic, but 
the greater number of its branches pass through the orbital cavity 
to the face. The ophthalmic vessels are also contained in the 
orbit. 

The lachrymal gland (fig. 10, F) secretes the tears, and is situate 
in the hollow on the inner side of the external angular process of 
the frontal bone. It is of a lengthened form, something like an 
almond, and lies across the eye. From its anterior part a thin 
accessory piece projects beneath the upper eyelid. The upper 
surface is convex, and in contact with the periosteum, to which it 
is connected by fibrous bands that constitute a ligament for the 
gland; the lower surface rests on the eyeball and the external 
rectus muscle. 

In structure the lachrymal resembles the salivary glands ; and 
its very fine ducts, from eight to twelve in number, open by as 
many apertures in a semicircular line on the inner aspect of the 
upper eyelid towards the outer canthus. 

The FOURTH NERVE (fig. 10,1) is the most internal of the three 
nerves entering the orbit above the muscles. After reaching this 
space, it is directed inwards to the superior oblique muscle, which 
it pierces at the orbital surface, contrary to the general mode of 
distribution of the nerves on the ocular surface of the muscles, 

The OPHTHALMIC TRUNK of the fifth nerve (fig. 10, p. 18), as it 
approaches the sphenoidal fissure, furnishes from its inner side the 
nasal branch, and then divides into the frontal and lachrymal 
branches ; the former passes into the orbit between the heads of 
the external rectus, but the other two lie, as before said, above the 
muscles. 

The frontal nerve (fig. 10, *) is close to the outer side of the 
fourth as it enters the orbit, and is much larger than the lachrymal 
branch. In its course to the forehead the nerve lies along the 
middle of the orbit, and supplying anteriorly a supra-trochlear 
branch (*), leaves that cavity by the supra-orbital notch, Taking 


OPHTHALMIC NERVE. 4] 


the name supra-orbital, it ascends on the forehead, and supplies the 
external part of the head (p. 6). 
Whilst in the notch the nerve gives palpebral filaments to the palpebral 


upper lid. filaments. 
The supra-trochlear branch (*) passes inwards above the pulley iene! 
LboOVvE (~) 


of the upper oblique muscle, and leaves the orbit to end in the pulley 
eyelid and forehead (p. 7). Before the nerve turns round the 


margin of the frontal bone, it sends downwards a branch of com- 
munication to the infra-trochlear branch of the nasal nerve. Fre- 
quently there are two supra-trochlear branches ; in such instances sometimes 
one arises near the back of the orbit. mee 
The lachrymal nerve (fig. 10, 3) after entering the orbit in a Lachrymal 
separate tube of the dura mater, is directed forwards in the outer aa 
part of the cavity, and beneath the lachrymal gland to the upper ends in 
eyelid, where it pierces the palpebral ligament, and is distributed “’ 
to the structures of the lid. 
The nerve furnishes branches to the lachrymal gland ; and near offsets join 


superior 
maxillary 


* First view of the orbit (Illustrations of Dissections). Muscles :—a. Su- 
perior oblique. 0. Levator palpebre. c. External rectus, d. Superior 
rectus, jf. Lachrymal-gland. Nerves :—1. Fourth, 2. Frontal. 3. Lachry- 
mal. 4. Supra- trochlear. 6. Offset of lachrymal to join temporo-malar, 
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the gland it sends downwards one or two small filaments (°) to 
communicate with the temporo-malar or orbital branch of the 
superior maxillary nerve. Occasionally it has a communicating 
filament behind with the fourth nerve. 

The nasal nerve is not visible at this stage of the dissection : it 
will be noticed afterwards at p. 43. 

Dissection. Divide the frontal nerve about its middle, and throw 
the ends forwards and backwards : by raising the posterior part of 
the nerve, the separate origin of the nasal branch from the 
ophthalmic trunk will appear. The lachrymal nerve may remain 
uncut. 

The LEVATOR PALPEBRE supERIORIS (fig. 10, B) is the most 
superficial muscle, and is attached posteriorly to the roof of the 
orbit in front of the optic foramen. The muscle widens in front, 
and bends downwards in the eyelid to be inserted by a wide tendon 
into the fore part of the tarsal cartilage. 

By one surface the muscle is in contact with the frontal nerve 
and the periosteum ; and py the other, with the superior rectus 
muscle. If it is cut across about the centre a small branch of the 
third nerve will be seen entering the posterior half at the under 
surface. 

Action. The lid-cartilage is made to glide upwards over the ball 
by this muscle, so that the upper edge is directed back and the 
lower forwards, the teguments of the lid being bent inwards at the 
same time. If the eyeball is directed down, the movement of the 
lid is less free, because the conjunctiva is put on the stretch. 

The RECTUS SUPERIOR (fig. 10, ”) is the upper of four muscles 
that lie around the globe of the eye. It arises from the upper 
part of the optic foramen, and is connected with the other recti 
muscles around the optic nerve. In front the fleshy fibres end in 
a tendon, which is dserted, like the other recti, into the sclerotic 
coat of the eyeball about a quarter of an inch behind the trans- 
parent cornea. 

The under surface of the muscle is in contact with the globe 
of the eye, and with some vessels and nerves to be afterwards 
seen ; the other surface is covered by the preceding muscle. The 
action of the muscle will be given with the other recti (p. 47). 

The SUPERIOR OBLIQUE MUSCLE (fig. 10, “) is thin and narrow, and 
passes through a fibrous loop at the inner angle of the orbit before 
reaching the eyeball. The muscle arises behind from the inner 
part of the optic foramen, and ends anteriorly in a rounded tendon, 
which, after passing through the loop before referred to (fig. 11) 
is reflected backwards and outwards between the superior rectus 
and the globe ef the eye, and is inserted into the sclerotic coat 
behind the middle of the ball. 

The fourth nerve is supplied to the orbital surface of the muscle 
and the nasal nerve lies below it. The thin insertion of the ers 
lies between the superior and the external rectus, and near the 
tendon of the inferior oblique. 


The pulley, or trochlea (fig. 11), is a fibro-cartilaginous ring 
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nearly a quarter of an inch wide, which is attached by fibrous 
] tissue to the depression of the frontal bone at the inner angle of 
| the orbit. A fibrous layer is prolonged from the margins of the 
_ pully on the tendon ; and a synovial membrane lines the ring, to 
facilitate the movement of the tendon through it. To see the 
synovial membrane and the motion of the tendon, this prolongation 
must be cut away. 
| For the use of the muscle, see the description of the inferior Use. 
oblique, p. 49. 
Dissection. The superior rectus muscle is next to be divided Dissection. 
about the middle and turned backwards (fig. 11), when a branch 
of the third nerve to its under surface will be found. At the same 
time the nasal nerve and the ophthalmic artery and vein will come 
_ into view as they cross inwards above the optic nerve: these should 
be traced forwards to the inner angle, and backwards to the pos- 
terior part of the orbit. 

By taking away the fat between the optic nerve and the external To find len- 
rectus, at the back of the orbit, the student will find easily fine oe 
nerve-threads (ciliary) with small arteries lying along the side of —~ 
the optic nerve ; and by tracing the ciliary nerves backwards, they 
will guide to the small lenticular ganglion (the size of a pin’s 
head) and its branches. The dissector should find then two and offsets. 
branches frem the nasal and third nerves to the ganglion; the 
nasal branch is slender, and enters the ganglion behind, and that 
of the third nerve, short and thick, joins the lower part. 

Lastly, the student should separate from one another the nasal, separate 
third, and sixth nerves, as they pass between the heads of the "Y®- 
external rectus muscle into the orbit. 

The THIRD NERVE is placed highest in the wall of the cavernous Third nerve 
sinus (fig. 4, *); but at the sphenoidal fissure it descends below 
the fourth, and the two superficial branches (frontal and lachry- 
mal) of the ophthalmic nerve. It comes into the orbit between as it enters 
the heads of the outer rectus, having previously divided into two °"’ 
parts. 

The wpper piece (fig. 11, %), the smallest in size, ends in the its upper 
under surface of the levator palpebre and superior rectus muscles. ?™™°h 

The lower piece supplies some of the other muscles, and will be lower 
dissected afterwards (p. 47). ace 

The nasal branch of the ophthalmic nerve (fig. 11,7) enters the Nasal nerve. 
orbit between the heads of the rectus, lying between the two parts 
of the third nerve. In the orbit the nerve is directed obliquely 
inwards to reach tthe anterior of the two foramina in the inner 
wall. Passing through this aperture with the anterior ethmoidal ee 
(nasal) artery, the nerve appears in the cranium at the outer margin the face. 
of the cribriform plate of the ethmeid bone. Finally, it enters the 
nasal cavity by an aperture at the front of the cribriform plate : 
and after passing behind the nasal bone, it is directed outwards 
between that bone and the cartilage, to end on the outer side of 
the nose. 

In the orbit the nasal crosses over the optic nerve, but beneath In the orbit. 
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the superior rectus and levator palpebra muscles, and lies afterwards 

below the superior oblique ; in this part of its course it furnishes 

the following branches :— : 
Branches. The branch to the lenticular ganglion (*) is about half an inch 
Long root of long and very slender, and arises as soon as the nerve comes into 
See the orbit : this is the long root of the lenticular ganglion. 
Long ciliary Long ciliary branches. As the nasal crosses the optic nerve, it 


branches. supplies two or more ciliary branches (fig. 11) to the eyeball. 
Fig. 11* 
\\ 
These lie on the inner side of the optic, and join the ciliary 
branches of the lenticular ganglion. 
Infra-troch- 


The infra-trochlear branch (*) arises as the nasal nerve is about 

lear branch, 3 5 : ‘ 
to leave the cavity, and is directed forwards below the pulley of 

the superior oblique muscle, to end in the upper eyelid, the con- 

junctiva, and the side of the nose. Before this branch leaves the 


orbit it receives an offset of communication from the supra-troch- 
lear nerve. 


* Second view of the orbit (Illustrations of Dissections). Jfuseles ;— 
a. Superior oblique. 6. Levator palpebre and upper rectus thrown back to- 
gether. c. External rectus. d. Fore part of upper rectus. f. Lachrymal 
gland. Nerves :—1. Nasal nerve beginning outside the orbit. 2. Its infra- 
trochlear branch. 3. Lenticular ganglion :—4, its branch to the third nerve : 
5. its branch to the nasal nerve (too large). 6 Branch of third to inferior 
oblique muscle. 7. Ciliary branches of the nasal nerve. 8. Upper branch of 
the third. 9. Sixth nerve. 10, Third nerve, outside the orbit. 


| OPHTHALMIC ARTERY. 


—— 
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In the nose (fig. 34). Whilst in the nasal cavity the nerve fur- Nasal nerve 
nishes branches to the lining membrane of the septum narium ™ te nose, 
and outer wall; these will be subsequently referred to with the 
nose. 

Termination of the nasal nerve (fig. 9). After the nerve becomes and in the 
cutaneous on the side of the nose, as seen in the dissection of the “°* 
facial nerve (p. 36), it descends beneath the compressor naris 
muscle, and ends in the integuments of the wing and tip of the 
nose. 

The OPHTHALMIC or LENTICULAR GANGLION of the sympathetic Lenticular 
nerve (fig. 11, *) is a small round body, of the size of a pin’s head, ee 
and of a slight red colour. It is placed at the back of the orbit Situation. 
between the optic nerve and the external rectus, and commonly on 
the outer side of, and close to the ophthalmic artery. By its pos- Connec- 
terior part the ganglion has branches of communication with other #°”*- 
nerves (its roots); and from the anterior part proceed the ciliary 
nerves to the eyeball. The ganglion communicates with sensory, 
motory, and sympathetic nerves. 

The offsets of communication are three in number. One, the long Three roots : 
root (°), is the branch of the nasal nerve before noticed, which joins long, 
the superior angle. A second branch of considerable thickness 
(short root *) passes from the inferior angle to join the branch of short, 
the third nerve that supplies the inferior oblique muscle. And the 
third root is derived from the sympathetic (the cavernous plexus), and sym- 
either in union with the long root, or as a distinct branch to the P’t 
posterior border of the ganglion. 

Branches. The short ciliary nerves (fig. 11) are ten or twelve in Ciliary 

. * yranches to 
number, and are collected into two bundles, which leave the upper eyeball. 
and lower angles of the front of the ganglion. In the upper bundle 
are four or five, and in the lower, six or seven nerves. As they 
extend along the optic nerve to the eyeball they occupy the outer 
and under parts, and communicate with the long ciliary branches 
of the nasal nerve. 

The OPHTHALMIC ARTERY, a branch of the internal carotid, is Ophthalmic 
transmitted into the orbit through the optic foramen. At first the *™ 
vessel is outside the optic nerve, but it then courses inwards, over 
or under the nerve, to the inner angle of the orbit, where it ends in the orbit. 
in a nasal branch (external) on the side of the nose (fig. 17, ”), 
and anastomoses with the angular and nasal branches of the facial. 

The branches of the artery are numerous, though inconsiderable Branches. 
in size, and may be arranged in three sets :—one arising outside 
the optic nerve, another above it, and a third set on the inner 
side. 

The lachrymal artery accompanies the nerve of the same name Lachrymal 
to the upper eyelid, where it ends by supplying that part, and ee 
anastomosing with the palpebral arches. It supplies branches, like 
the nerve, to the lachrymal gland and the conjunctiva; and it to gland: 
anastomoses with the middle meningeal by an offset through the 
sphenoidal fissure. 

At the front of the orbit it sends a small branch with each of offsets. 
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the terminal pieces of the temporo-malar nerve ; and these join the 
temporal and transverse facial arteries. 

The central artery of the retina is a very small branch which 
pierces the optic nerve, and so reaches its destination in the eye- 
ball. 

The supra-orbital branch arises beneath the levator palpebre and 
superior rectus muscles ; it then takes the course of the nerve of 
the same name through the notch in the margin of the orbit, and 
ends in branches on the forehead (p. 5). As it winds round the 
margin of the orbit it supplies the eyelid and the orbicularis 
muscle. 

The ciliary branches are uncertain in their place of origin and 
enter the eyeball at the front and back :— 

The posterior ciliary, about twelve in number, are continued to 
the eyeball around the optic nerve, and perforate the sclerotic coat 
at the posterior part. Two of this set (one on each side of the 
optic nerve), named Jong ciliary, pierce the sclerotic farther out than 
the others, and lie along the middle of the eyeball. 

The anterior ciliary arteries arise from muscular branches of the 
ophthalmic, and perforate the sclerotic coat near the cornea: in the 
eyeball they anastomose with the posterior ciliary. Forthe ending 
of these vessels, see the eyeball. 

The muscular branches are not fixed in their place of origin ; and 
those to the lower muscles often arise together as one trunk. 

The ethmoidal branches are two, anterior and posterior, and are 
directed through the foramina in the inner wall of the orbit :— 

The posterior is the smaller of the two, and furnishing small 
meningeal offsets (anterior) to the dura mater of the base of the 
skull, descends into the nose cavity through the openings in the 
cribriform plate of the ethmoid. 

The anterior branch (internal nasal) accompanies the nasal nerve 
to the cavity of the nose (Section XIV.), and gives likewise 
meningeal offsets to the dura mater, and the fore part of the falx 
cerebri. 

The palpebral branches, one for each eyelid, generally arise 
together opposite the pulley of the superior oblique muscle, and 
then separate from one another. The arches they form have been 
dissected with the eyelids (p. 33). 

The frontal branch turns round the margin of the orbit, and is 
distributed on the forehead (p. 5). 

The ophthaimic vein corresponds in its course and most of its 
branches with the artery of the same name. It begins at the inner 
angle of the orbit, where it joins the facial vein, and receives tribu- 
tary branches in its progress to the back of the cavity. Posteriorly 
it leaves the artery, and escapes from the orbit by the sphenoidal 
fissure between the heads of the external rectus, to end in the 
cavernous sinus. 

The OPTIC NERVE in the orbit extends from the optic foramen to 
the back of the eyeball. As the nerve leaves the foramen it is 
surrounded by the recti muscles ; and beyond that spot the ciliary 
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arteries and nerves entwine around it. It terminates in the retinal ends in 
expansion of the eye. retina. 

Dissection (fig. 12). Take away the ophthalmic artery, and divide Dissection. 
the optic nerve about its middle, together with the small ciliary 
vessels and nerves. Turn forwards the eyeball, and fasten it in 
that position with hooks. On removing some fat the three recti 
muscles—inner, inferior, and outer, will appear; and lying on 
the two first, are the offsets of the lower branch of the third 
nerve. 

The lower branch of the third nerve (fig. 12) supplies three Lower _ 
muscles in the orbit. Whilst entering this space between the ghia eae 
heads of the external rectus, it lies below the nasal, and rather 
above the sixth nerve. Almost immediately afterwards the nerve 
divides into three branches. One (°) enters the internal rectus ; supplies 
another (*) the inferior rectus ; and the third (*), the longest and ™S‘!** 
most external, is continued forwards to the inferior oblique muscle 
which it pierces at the hinder border. 

Soon after its origin the last branch communicates with the and joins 
lenticular ganglion, forming the short root (fig. 11, °) of that 8”! 
body; and it furnishes two or more filaments to the inferior 
rectus. 

The sIxXTH NERVE (fig. 12, *) lies below the other nerves, and Sixth nerve. 
above the ophthalmic vein, in the interval between the heads of the 
external rectus. In the orbit it is distributed to the external rectus 
muscle. 

Recrt Muscues. The internal D, inferior C, and external rectus B Straight | 
(fig. 12) are placed with reference to the eyeball as their names ana % 
express. They arise posteriorly from the circumference of the origin, 
optic foramen by a common attachment, which partly surrounds 
the optic nerve. But the external rectus differs from the others in 
having two heads :—The upper joins the superior rectus in the 
common origin. The lower and larger head blends on the one side 
with the inferior rectus in the common origin, and is attached in 
addition to a bony point on the lower border of the sphenoidal 
fissure, near the inner end ; whilst some of its muscular fibres are 
connected with a tendinous band between the heads. All the Insertion. 
muscles are directed forwards, but the lower obliquely outwards, 
and have a tendinous insertion into the ball of the eye about a 
quarter of an inch from the cornea, and in front of the transverse 
diameter of the ball. 

Between the heads of origin of the external rectus, the different Between 
nerves before mentioned are transmitted into the orbit, viz. the (¢ii*" 
third, the nasal branch of the fifth, and the sixth, together with the 
ophthalmic vein. 

Action. The four recti muscles, attached to the eyeball at oppo- Use of all. 
site sides in front of the transverse diameter, are able to turn the 
pupil in opposite directions. 

The inner and outer recti move the ball horizontally around a Inner and 
vertical axis, the former directing the pupil towards the nose and °™ 
the latter towards the temple. 
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The upper and lower recti elevate and depress the fore part of 
the ball around a transverse axis ; but as their fibres are directed 
obliquely outwards, the upper muscle turns the pupil up and in, 
and the lower muscle turns it down and in. 

By the simultaneous action of two contiguous recti, the ball will 
be moved to a point intermediate to that to which it would be 
directed by either muscle singly. 

Dissection. By opening the optic foramen, the attachment of 
the recti muscles will be more fully laid bare. To dissect out the 


Fig, 12.* 


inferior oblique muscle, let the eyeball be replaced in its natural 
position ; then by taking away the conjunctival lining of the 
lower eyelid near the inner part of the orbit, and removing some 
fat, the muscle will appear beneath the eyeball, bending from the 
inner to the outer side; it may be followed outwards to its 
insertion into the ball. 

The INFERIOR OBLIQUE MUSCLE (fig. 12, =) is situate near the 
anterior margin of the orbit, and differs from the other muscles in 
being directed across, instead of parallel to the axis of the orbit. 


* Third view of the orbit (Illustrations of Dissections). Muscles :-—q 
Upper rectus and levator palpebr thrown back together. 0b, External oh al 
c. Inferior rectus. d. Internal rectus. 7. Upper oblique cut, showing the 
insertion. fh. Insertion of inferior oblique. Nerves :—1. Upper at . 
the third. 2. Sixth nerve. 3. Inferior oblique branch of the third 4 
Branch of third to inferior rectus. 5. Branch of third to internal rectus. 
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It arises from the superior maxillary bone betwixt the margin of Origin. 
the orbit and the groove for the lachrymal sac. From this spot 

the muscle passes outwards between the inferior rectus ‘and the Course. 
bone, and between the eyeball and the external rectus, to be 
inserted into the sclerotic coat between the outer and upper recti. Insertion 

The borders of the muscle look forwards and backwards, and the Connec- 
posterior receives the branch of the third nerve. The tendon of #2" 
insertion is near that of the superior oblique muscle, but rather 
closer to the optic nerve. 

Action. The oblique muscles rotate the eyeball around an Use ft 
antero-posterior axis, and are supposed to be used in maintaining 
the parallelism of the axes of the two eyes. 

The upper muscle, acting by itself, would rotate the ball in such 
a way as to cause the inner end of the transverse axis to sink, 
and the pupil to be directed down and out, as in looking to the 
shoulder. 

The lower muscle would produce by itself rotation of the ball in and lower 
the opposite direction, viz. the inner end of the transverse axis ee 
would be raised, and the pupil would be inclined up and out, as 
in looking to the outer part of the orbit. 

During life the rotary movement is supposed to be chiefly with  cti. 
employed in controlling the oblique action of the upper and lower 
recti. For instance, as the upper rectus alone would turn the pupil 
upwards and too much inwards, the inner movement will be 
counteracted by the rotation out of the inferior oblique. And as 
the lower rectus will incline the pupil down and too much in, the 
motion inwards will be checked by the rotation out of the superior 
oblique. 

Dissection. To expose the small tensor tarsi muscle, the palpe- Seek tensor 
bral ligament uniting the eyelids to the margin of the orbit is to er 
be cut through, where this has not been done; but the lids must 
be left attached at the inner commissure by means of the tendo 
palpebrarum. By looking to the posterior aspect of the tendo pal- 
pebrarum, after the lids have been placed across the nose, the pale 
fibres of the tensor tarsi will be recognised. 

The TENSOR 'TARSI MUSCLE arises from the ridge on the os unguis, Tensor tarsi 
and slightly from the bone behind the ridge. Its fibres are pale, ee 
and form a very small flat band, behind the ligamentum palpebra- 
rum, which divides like that structure into a slip for each eyelid. 

In the lid the slip lies by the side of the lachrymal canal, and Insertion. 
blends with the fibres of the orbicularis along the free margin of 
the tarsal cartilage. 

Action. By its contraction the muscle draws inwards and back- use 

wards the puncta of the lids, so as to favour the reception and 


passage of the tears. 

Dissection. A small nerve, the temporo-malar or orbital branch Trace offset 
of the superior maxillary trunk, lies along the outer angle of the ania 
floor of the orbit, and may be brought into view after the removal nerve. 
of the eyeball and its muscles. This nerve is very soft and easily 


broken, and is covered by pale fleshy fibres (orbitalis muscle). 
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Two branches, temporal and malar, are to be traced forwards from 
it: and the junction of a filament of the lachrymal nerve with the 
former is to be sought in the bone; the outer wall of the orbit 
may be cut away, bit by bit, to follow the temporal branch to the 
surface of the head. 

The temporo-malar or orbital branch of the superior maxillary 
nerve (fig. 26) arises in the spheno-maxillary fossa, and divides at 
the back of the orbit into malar and temporal branches, which 
ramify in the face and the side of the head with companion 
vessels. 

The malar branch (rv. subcutaneus mal) is directed forwards 
through a foramen in the malar bone: after emerging from its 
foramen, this branch supplies the orbicularis, and communicates 
with the facial nerve (p. 38). 

The temporal branch ascends in a groove in the bone on the 
outer wall of the orbit ; and being joined by a filament from the 
lachrymal nerve, passes into the temporal fossa through a foramen 
in the malar bone: it is then directed upwards between the 
temporal muscle and the skull, and perforates the temporal fascia 
near the orbit (p. 8). 

Orbitalis muscle. At the lower and outer angle of the orbit a 
thin fleshy layer is sometimes well seen. The fibres cross the 
spheno-maxillary fissure, being attached to the edges, and are 
pierced by the malar branch of the temporo-malar nerve. 

LACHRYMAL APPARATUS (fig. 13). The lachrymal glands, puncta, 
canals, and sac, constitute the apparatus by which the tears are 
formed, and conveyed to the nose. The gland has been already 
described (p. 40). 

Dissection. A bristle should be introduced into each lachrymal 
canal through the punctum of the eyelid. The lachrymal sac will 
appear by removing the tensor tarsi and the areolar tissue from its 
surface, as it lies on the os unguis. The prolongation from the 
ligamentum palpebrarum over the sac should be defined. 

The puncta lachrymalia (') are two small apertures, one for each 
lid, by which the lachrymal canals receive the tears. Each is 
situate in the free margin of the lid, about a quarter of an inch 
from the inner canthus, and in the elevation of the papilla lachry- 
malis. 

The lachrymal canals (fig. 13, 45) lead from the puncta, and 
convey the tears to the lachrymal sac ; their situation is marked 
by the bristles inserted in them. In their course inwards the canals 
lie along the ligamentum palpebrarum, one (2) above and the 
other (°) below it, and they are somewhat arched with the con- 
cavity towards each other. Internally they open near together 
into the lachrymal sac rather above its middle. The canal in the 
upper eyelid is longer and more arched than that in the lower lid. 

The lachrymat sac and duct (fig. 18) extend from the inner part 
of the orbit to the nose, and convey the tears into the latter 
They form one tube, of which the upper dilated p 
the lower constricted end the duct. 


cavity. 
art 1s the sac, and 
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The sac °, is situate in the hollow formed by the os unguis and Situation of 
nasal process of the superior maxillary bone. Externally it is dilated’part, 
crossed by the ligament of the eyelids, and is covered by an ex- 
pansion derived from that band, which is fixed to the margin of 
the bony groove. If the aponeurotic covering be removed, the 
mucous membrane lining the interior will be seen. Into the outer 
side of the sac the lachrymal canals open. 

The duct, ° (ductus ad nasum), is the narrowed part of the tube, Canal teaa- 
and is about half an inch long. It is entirely encased by bone, and is * the 
corresponds with the passage of 
the same name in the dried skull. 
In the nasal cavity it opens into 
the front of the inferior meatus, 
where its opening is guarded by 
a piece of the mucous membrane. 
A bent probe introduced through 
the nostril may be passed into the 
duct from the meatus, but with 
destruction of the valve. 

As the duct is continuous with 
the mucous membrane of the 
nose it has the same structure, 
viz. a fibrous external layer with a mucous lining. The epithelium 
of the sac and duct is ciliated as in the nose, but in the lachrymal 
canals it is scaly. 

Directions. The examination of the eyeball may be omitted with Anatomy ot 

P F E eyeba 
more advantage to the student till the dissection of the head and afterwards. 
neck has been completed. The description of the eye will be found 
at the end of the book. 


ts opening 


Structure of 
the duct. 


Srecrion V. 
DISSECTION OF THE NECK. 


Position. For the dissection of the right side of the neck let the Position of 
head be supported at a moderate height on a block, and let the St 
face be turned to the left side and fastened in that position with 
hooks. To obtain a good view of the region, the right arm may 
be drawn under the body, with the object of depressing the point 
of the shoulder, and putting the neck parts on the stretch. In 
some bodies, owing to a difference in the form of the neck, the 
best position will be obtained by placing the upper limb over the 


chest. 


Surface-marking. The side of the neck presents a somewhat Boandariss 
OO by [Cee : : ae of the side 
‘square outline, and is limited in the following way :—Below is the ¢¢ the neck. 


* The eyelids and lachrymal apparatus. 1. Puncta lachrymalia. 2. Upper, 
and 3, lower lachrymal canal. 4. Caruncula lachrymalis, 5. Lachrymal 


sac. 6. Lachrymal duct. 12 
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prominence of the clavicle ; and above is the base of the lower jaw 
with the skull. In front the boundary is a line from the chin to- 
the sternum; and behind, another line from the occiput to the 
acromial end of the clavicle. The part thus included is divided 
into two triangular spaces (anterior and posterior) by the diagonal 
line of the projecting sterno-mastoid muscle. And in consequence 
of the position of that muscle the base of the anterior space is at 
the jaw, and the apex at the sternum; whilst the base of the 
posterior one is at the clavicle, and the apex at the head. 

The surface in front of the sterno-mastoid is depressed at the 
upper part of the neck, near the position of the carotid vessels ; 
and behind the muscle, just above the clavicle, is another slight 
hollow which points to the situation of the subclavian artery. 

Along the middle line of the neck the following parts can be: 
recognised through the skin :—About two inches and a half from 
the base of the jaw is the eminence of the os hyoides, with its: 
cornu extending laterally on each side. Below this may be felt the 
wide prominence of the thyroid cartilage, called pomum Adami, which 
is most marked in man; and between the cartilage and the hyoid 
bone is a slight interval, corresponding with the thyro-hyoid 
membrane. 

Inferior to the thyroid, is the narrow prominent ring of the: 
cricoid cartilage ; and between the two the finger may distinguish 
another interval, which is opposite the crico-thyroid membrane. In 
some bodies, especially in women, the swelling of the thyroid gland 
may be felt by the side of the trachea. 

From the cricoid cartilage to the sternum, and between the sterno-- 
mastoid muscles, is a depression, whose depth is much increased 
in emaciated persons, in which the tube of the trachea can be 
recognised. 

Direction. As the time for turning the body will not allow the 
examination of the whole side of the neck, the student should lay 
bare in this stage only the parts behind the sterno-mastoid muscle. 

Dissection. To raise the skin from the posterior triangle of the 
neck, make an incision along the sterno-mastoid muscle from the 
one end to the other, and afterwards along the clavicle as far as: 
the acromion. The triangular flap of skin is to be reflected from 
before back towards the trapezius muscle. The superficial fascia 
which will then be brought into view, contains the platysma ; and 
to see that muscle, it will be necessary to take the subcutaneous: 
fat from the surface of the fibres. 

The PLATYSMA MYOIDES is a thin subcutaneous muscular layer, 
which is now seen only in its lower half. The muscle is placed 
across the side of the neck, and extends from the top of the 
shoulder to the face. Its fleshy fibres take origin by fibrous bands 
from the clavicle and the acromion, and below those bones from 
the superficial fatty layer covering the pectoral and deltoid muscles ; 
ascending through the neck, the fibres are inserted into the jaw 4 

The lower part of the muscle is more closely united to the ae 
than the upper, and covers the external jugular vein ag well as the 
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; 


lower part of the posterior triangle. At first the fibres of the covers 
_ muscle are thin and scattered, but they increase in strength as they triangle. 

ascend. The oblique direction of the fibres should be noted, 

‘because in venesection in the external jugular vein the incision is 

ito be so made as to divide them across. 

The use will be found with the description of the remainder of Use. 
ithe muscle (p. 59). 

Dissection. The platysma is now to be cut across near the Dissection. 

clavicle, and to be reflected upwards as far as the incision over 
the sterno-mastoid muscle, but it is to be left attached at that spot. 
In raising the muscle the student must be careful of the deep fascia 
of the neck ; and he should dissect out the external jugular vein, 
and the superficial descending branches of the cervical plexus, 
which are close beneath the platysma. 

The external jugular vein (fig. 14, ©) commences in the parotid External _ 
gland (p. 29), and is directed backwards beneath the platysma to Js vein 
the lower part of the neck, where it pierces the deep cervical fascia 
to open into the subclavian vein. Its course down the neck will crosses side 
be marked by a line from the angle of the jaw to the middle of Sng to. 
tthe clavicle. Beyond the sterno-mastoid muscle the vein is dilated, 
and the swollen part (sinus) is limited by two pairs of valves,— 
one being situate below at the mouth of the vein, and the other near 
the muscle. Small superficial branches join the vein, and an offset 
connects it with the anterior jugular vein. Its size, and the height 
.at which it crosses the sterno-mastoid muscle, are very uncertain. 

The deep cervical fascia consists, like the aponeuroses in other Cervical 
xegions of the body, of a superficial layer which surrounds the neck *** 
continuously, and of processes that are prolonged inwards between 
the muscles. In some bodies this fascia is thin and indistinct. 

In its extent round the neck the membrane incases the sterno- 
mastoideus, and presents a different disposition before and behind 
that muscle. As now seen passing backwards from the muscle, Part behind 
the fascia continues over the posterior triangular space, and encloses (ye 
the trapezius in its progress to the spines of the vertebra. At the 
lower part of the neck it is attached to the clavicle and is perforated 
‘by the external jugular vein, and the cutaneous nerves. 

After the superficial layer has been removed near the clavicle, a sends a pro- 

+4 cess around 
deep process may be observed to surround the small omo-hyoid ono-nyoid. 
muscle, and to extend under the clavicle, where it is fixed to the 
back of that bone, and the inner end of the first rib. 
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This space (fig. 14), having the form and position before noted, Poste 
is about eight inches in length. It contains the cervical and brachial apace of 
plexuses, with the portion of the subclavian artery on which a the neck, 
ligature is usually placed, and some offsets of the vessel and the 
nerves. 


Dissection. By the removal of the cervical fascia and the fat er nee 
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between the sterno-mastoid and trapezius muscles, the posterior 
triangle of the neck will be displayed. In the execution of this 
task, the student may obtain some assistance by attending to the 
following remarks :— ; 

Crossing the space obliquely about an inch above the clavicle, 
and dividing it into two, is the small omo-hyoid muscle (fig. 14, *). 
Close to or under the upper border of the muscle lie the small 
nerve and vessels to it: the nerve being traceable to the descendens 
noni, and the artery to the supra-scapular. 

Above the omo-hyoid muscle will be found the ramifications of the 
branches of the cervical plexus, together with the spinal accessory 
nerve ; the latter will be recognised by its piercing the sterno- 
mastoid muscle. The greater number of the branches of the cervical 
plexus descend in the space to the shoulder ; but the small occipital 
and great auricular nerves ascend to the head, and the superficial 
cervical branch is directed forwards over the sterno-mastoid muscle. 

Below the omo-hyoideus are the subclavian artery and the 
brachial plexus, which have a deep position. In this part also the 
following vessels and nerve are to be sought, viz. the supra-scapular 
vessels behind the clavicle ; the transverse cervical vessels whic: 
are higher in the neck, but take an outward direction beneath the 
oemo-hyoid muscle ; and, lastly, the small branch of nerve to the 
subclavius muscle, which lies about the middle of the space between: 
the clavicle and the omo-hyoideus. 

Underneath the trapezius, where it is attached to the clavicle, 
the serratus magnus muscle appears; and behind the large cervical 
nerves, towards the lower part of the space, is placed the middle 
scalenus muscle. Through the scalenus issue two muscular nerves ; 
one, formed by two roots, for the serratus magnus; the other 
smaller, and higher up, for the rhomboidei. 

Limits of the space. The space is bounded in front by the sterno- 
mastoid muscle, +; and behind by the trapezius, *. Its base corre- 
sponds with the middle third of the clavicle, and its apex is at the 
skull. In its area are several muscles, which are placed in the 
following order from above down, viz. splenius capitis, levator 
anguli scapule °; and middle scalenus *; and at the lower and 
outer angle, somewhat beneath the trapezius lies the upper part of 
the serratus magnus. Covering the space are the structures already. 
examined, viz. the skin and superficial fascia, the platysma over the 
lower half or two thirds, and the deep fascia. 

The small omo-hyoid muscle, *, crosses the lower part of the 
space, so as to subdivide it into two,—a lower or clavicular, and an 
upper or occipital. 

The clavicular part is small in size and close to the clavicle, and 
contains the subclavian artery. It is triangular in form, with its. 
base directed forwards ; and is bounded in front by the sterno- 
mastoid, nie above by the omo-hyoid muscle, *; and below by the 
clavicle. This small space measures commonly about one inch and 
a from before backwards, and about half that in front at its. 

ase. 
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Crossing the area of this portion, rather above the level of the Trunks of 
clavicle, is the trunk of the subclavian artery, 7 (its third part), bakes ~ 
- which issues from beneath the anterior scalenus muscle, and is 
directed over the first rib to the axilla. In the ordinary condition 


of the vessel the companion subclavian vein is seldom seen, owing 


Fig. 14.* 


to its situation being lower down beneath the clavicle. Above the 
artery are the large cords of the brachial plexus, °, which accom- 
pany the vessel, and become closely applied to it beneath the 


* Part of the posterior triangle of the neck is here displayed, but the 
student should carry the dissection as high as the head, so as to lay bare the 
whole of that space. 1. Sterno-mastoideus. 2. Trapezius. 3. Posterior 
belly of the omo-hyoid muscle. 4. Anterior scalenus, with the phrenic nerve 
on it. 5. Middle scalenus muscle. 6. Elevator of the angle of the scapula. 
7. Third part of the subclavian artery. 8. External jugular vein joining the 
subclavian below. 9. Nerves of the brachial plexus. 10, Spinal accessory 
nerve. (Blandin’s Surgical Anatomy.) 
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clavicle. Behind the artery and the nerves is the middle scalenus 
muscle, ®°, And below the vessel is the first rib. ' 

Along the lower boundary of the space, and rather beneath the 
clavicle lie the supra-scapular vessels; and crossing the upper 
angle, at the meeting of the omo-hyoid and sterno-mastoid muscles, 
are the transverse cervical vessels. Entering the space from above 
is the external jugular vein, *, which descends over or under the 
omo-hyoideus near the anterior part, and opens into the subclavian 
vein ; in this spot the vein receives the supra-scapular and trans- 
verse cervical branches, and sometimes a small vein, over the 
clavicle, from the cephalic vein of the arm. 

The size of the clavicular part of the space from before back is 
influenced by the attachment of the trapezius and sterno-mastoid 
muscles along the clavicle: in some bodies these muscles occupy 
nearly the whole length of that bone, leaving but a small interval 
between them ; and in others they meet, so as to cover the under- 
lying vessels. The space may be further increased or diminished 
from above down by the position of the omo-hyoideus in the neck ; 
for this muscle may lie close to the clavicle, being attached thereto, 
or it may be distant one inch and a half from that bone. 

In depth the space varies naturally ; and in a short thick neck 
with a prominent clavicle, the artery is farther from the surface 
than in the opposite condition of the parts. But the depth may be 
altered much more by the position of the clavicle, according as the 
limb may be raised or depressed. And lastly, the artery may be 
concealed entirely in its usual position by forcing upwards the arm 
and shoulder, as the collar bone can be raised above the level of 
the omo-hyoid muscle. 

The situation of the trunk of the subclavian artery may vary 
much, for the vessel may be one inch and a half above the clavicle, 
or at any point intermediate between this and its usual level just 
above the prominence of that bone. Further, its position to the 
anterior scalenus may be changed ; and instead of the vessel being 
beneath, it may be in front of, or even between the fibres of that 
muscle. 

Commonly there is not any branch connected with the artery in 
this part of its course ; but the posterior scapular branch (fig. 14) 
may take origin from it at different distances from the scalenus, or 
there may be more than one branch (Quain). 

The subclavian vein rises upwards not unfrequently as high as 
the artery, or it may even lie with the artery beneath the anterior 
scalenus m some rare instances. The position of the external 
jugular vein with regard to the subclavian artery is very uncertain ; 
and the branches connected with its lower end may form a kind of 
plexus over the arterial trunk. 

The occipital part of the posterior triangle is larger than the 
other. Its boundaries in front and behind are the sterno-mastoid 
and the trapezius ; and it is separated from the clavicular portion 
by the omo-hyoid muscle. 


In it are contained chiefly the ramifications of the cervical plexus ; 
? 
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and a chain of lymphatic glands lies along the sterno-mastoid nerves and 
muscle. The spinal accessory nerve, , is directed obliquely across Y™Ph@tics ; 
this interval from the sterno-mastoid muscle, which it pierces, to pene nct 
the under surface of the trapezius ; and a communication takes place nerve. 
between this cranial and the spinal nerves in the space. 

SUPERFICIAL BRANCHES OF THE CERVICAL PLEexus. Behind the Nerves of 
sterno-mastoid muscle appear some of the ramifications of the Sane 
cervical nerves in the plexus of the same name; and superficial 
branches are furnished from these both upwards and downwards. 

The ASCENDING sET (fig. 14) are three in number, viz. small that ascend, 
occipital, great auricular, and superficial cervical. oe 

The small occipital branch (fig. 2, >) comes from the second small occi- 
cervical nerve, and is directed upwards to the head along the pos- Pt! 
terior border of the sterno-mastoid muscle. At first the nerve is 
beneath the fascia ; but near the occiput it becomes cutaneous, and 
is distributed between the ear and the great occipital nerve (p. 8). 
Occasionally there is a second cutaneous nerve to the head. 

The great auricular nerve (fig. 2,*) is a branch of the part of Great auri- 
the plexus formed by the second and third cervical nerves. Per- pune 
forating the deep fascia at the posterior border of the sterno-mastoid 
muscle, the nerve is directed upwards beneath the platysma to the 
lobule of the ear, where it ends in the following branches :— 

The facial branches are sent forwards to the integuments over the supplies 
parotid, and a few slender filaments pass through the gland to join > 
the facial nerve. 

The auricular branches ascend to the external ear, and are chiefly auricular, 
distributed on its cranial aspect ; one or more reach the opposite 
surface by piercing the pinna. On the ear they communicate with 
branches furnished from the facial and pneumogastric nerves. 

The mastoid branch is directed backwards to the integuments and mastoid 
between the ear and the mastoid process; and it joins the posterior ene. 
auricular branch of the facial nerve (p. 8). 

The superficial cervical nerve (fig. 2,%) springs from the same Superficial 
source as the preceding, and turns forwards round the sterno-mastoid ie gs 
muscle about the middle. Afterwards it pierces the fascia and 
platysma, and ramifies over the anterior triangular space (see p. 59). 

There may be more than one branch to represent this nerve. 

The DESCENDING sET of branches (fig. 2), (supra-clavicular) are Nerves that 
derived from the third and fourth nerves of the plexus, and are eaeees 
directed towards the clavicle over the lower part of the triangular 
space. Their number is somewhat uncertain, but usually there are 
about three on the clavicle. 

The most internal branch (sternal) crosses the clavicle near its supe clavi- 
inner end; the middle branch Jies about the middle of that bone ; ie: 
and the posterior (acromial) turns over the attachment of the 
trapezius to the acromion. All are distributed in the integuments 
of the chest and shoulder. 

Derived from the descending set are two or more posterior cutaneous Fosters 
cervical nerves, which ramify in the integument over the lower two of neck. 


thirds of the fore part of the trapezius. 
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DISSECTION OF THE NECK. 


The lymphatic glands (glandulie concatenate) lie along the sterno- 
mastoid muscle, and are continuous at the lower part of the neck 
with the glands in the cavity of the thorax. There is also a super- 
ficial chain along the external jugular vein. 

Dissection. The dissection of the posterior triangle should be 
repeated on the left side of the neck, in order that the difference in 
the vessels may be observed. Afterwards the reflected parts are to 
be replaced and carefully fastened in their natural position with 
a few stitches, preservative fluid or salt having been previously 
applied. 

Directions. It is supposed that the body will now be turned on 
the fore part for the examination of the Back; and during the 
time allotted for this position the dissector of the head is to learn 
the posterior part of the neck. (DissecTion OF THE BACK.) 

After the completion of the Back, the student should take out 
the spinal cord, and then return to the dissection of the front of 
the neck, which is described below. 


FRONT OF THE NECK. 


Directions. Supposing the thorax and Back finished, the head and 
neck may be detached from the trunk by dividing the spinal column 
between the second and third dorsal vertebra, and cutting through the 
arch of the aorta beyond its large branches (if this is not done), so 
as to take that piece of the vessel with the head. The dissector con- 
tinues his work on the remainder of the right side of the neck ; but 
if the facial nerve has been omitted, it should be first learnt (p. 35). 

Position. Supposing the facial nerve completed, a small narrow 
block is to be placed beneath the left side of the neck, and the face 
is to be turned from the dissector. Further, the neck is to be made 
tense by means of hooks, the chin being well raised at the same 
time. 

Dissection. An incision along the base of the jaw on the right 
side Gf it has not been made already) will readily allow the piece 
of integument in front of the sterno-mastoideus to be raised 
towards the middle line. Beneath the skin is the superficial fascia, 
containing very fine offsets of the superficial cervical nerve. 

To define the platysma muscle, remove the fat which covers it, 
carrying the knife down and back in the direction of the fleshy 
fibres. 

PLatysmMA Myorprs. The anterior part of the platysma, viz. 
from the sterno-mastoid muscle to the lower jaw, covers the greater 
portion of the anterior triangular space. At the base of the jaw it 
is inserted between the symphysis and the masseter muscle ; while 
other and more posterior fibres are continued over the face, joining 
the depressor anguli oris and risorius, as far as the fascia covering 
the parotid gland, or even to the cheek bone. 

The fibres have the same appearance in this as in the lower half 
of the muscle, but they are rather stronger. Below the chin the 
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inner fibres of opposite muscles cross for the distance of about 
an inch, but those which are superficial do not belong always to the 
same side. f 

Action. The ordinary action of this muscle is confined to the Use onskin, 
skin of the neck, which it throws into longitudinal wrinkles ; but 
it can depress the corner of the mouth by the slip prolonged to the mouth, 
face. Through its attachment to the jaw it will assist in opening jaw. 
the mouth. 

Dissection. Raise the platysma to the base of the jaw, and Dissection. 
dissect out the branches of the superficial cervical nerve, and the 
cervical branches of the facial nerve that are beneath it. Clean 
also the deep fascia of the neck, and the anterior jugular vein 
which is placed near the middle line. 

The superficial cervical nerve has been traced from its origin in Superficial 
the cervical plexus to its position on the deep fascia of the neck oe 
(p. 57); but the nerve may arise from the plexus by two pieces. 

Beneath the platysma it divides into an ascending and a descending 
branch :— 

The ascending branch perforates the platysma, supplying it, and ascending, 
ends in the integuments over the anterior triangle, about half way 
down the neck. Whilst this branch is beneath the platysma it 
joins the facial nerve. 

The descending branch likewise passes through the platysma, and descending 
= ane : : branch. 
is distributed to the teguments below the preceding, reaching as 
low as the sternum. 

The infra-mavillary branches of the facial or seventh cranial nerve Branches of 
(rami subcutanei colli) (p. 38) pierce the deep cervical fascia, and Heenan 
pass forwards beneath the platysma, forming arches across the side 
of the neck (fig. 9), which reach as low as the hyoid bone. Most 
of the branches end in the platysma, but a few filaments perforate 
it, and reach the integuments. Beneath the muscle there is a com- 
munication between the branches of the facial and the offsets of 
the superficial cervical nerve. 

Dissection. Cut across the external jugular vein about the Dissection. 
middle, and throw the ends up and down. Afterwards the super- 
ficial nerves of the neck may be divided in a line with the angle 
of the jaw, the anterior ends being removed, and the posterior 
reflected. The great auricular nerve may be cut through and the 
ends reflected. 

The part of the deep cervical fascia in front of the sterno- Cervical. 
mastoideus is stronger than that behind the muscle, and has the front ot 
following arrangement. Near the sternum the fascia forms a aaa 
white firm membrane, which is attached to that bone; but higher 
in the neck it becomes thinner, and is fixed above to the lower 
jaw and the zygoma, covering also the parotid gland. From the 
ramus of the jaw a piece is prolonged downwards, between the 
parotid and submaxillary glands, to join the styloid process; this 
piece is named the stylo-mawillary ligament. And from the angle forms stylo- 
of the jaw a strong piece is continued to the sterno-mastoideus, Moament 
which fixes forwards the anterior border of that muscle. 
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DISSECTION OF THE NECK. 


Layers of the membrane are prolonged between the muscles ; 
and that beneath the sterno-mastoid is connected with the sheath 
of the cervical vessels. One of these beneath the sterno-thyroid 
muscle, descends in front of the great vessels at the root of the 
neck to the arch of the aorta, and the pericardium. 


ANTERIOR TRIANGULAR SPACE. 


This space (fig. 15) contains the carotid vessels and their branches, 
with many nerves; and it corresponds with the hollow on the 
surface of the neck in front of the sterno-mastoid muscle. 

Dissection. To define the anterior triangular space and its contents 
take away the deep fascia of the neck, and the fat, but without 
injuring or displacing the several parts. First clean the surface of 
the hyoid muscles that appear along the middle line, leaving 
untouched the anterior jugular vein. 

The trunks into which the large carotid artery bifurcates are to 
be followed upwards, especially the more superficial one (external 
carotid), whose numerous branches are to be traced as far as they 
lie in the space. In removing the sheath from the vessels, as 
these appear from beneath the muscles at the lower part of the 
neck, the dissector should be careful of the small descending 
branch of the hypo-glossal nerve in front of it. In the sheath 
between the vessels (carotid artery and jugular vein) will be 
found the pneumo-gastric nerve, and behind the sheath is the 
sympathetic nerve. 

Crossing the space, in the direction of a line from the mastoid’ 
process to the hyoid bone, are the digastric and stylo-hyoid muscles, 
with several nerves directed transversely. Thus lying below them 
is the hypo-glossal nerve, which gives one branch (descendens 
noni) in front of the sheath, and another to the thyro-hyoid muscle. 
Above the muscles, and taking a similar direction between the two 
carotid arteries, are the glosso-pharyngeal nerve and the stylo- 
pharyngeus muscle. Directed downwards and backwards from 
beneath the same muscles to the sterno-mastoideus, is the spinal 
accessory nerve. 

On the inner side of the vessels, between the hyoid bone and the 
thyroid cartilage, the dissector will find the superior laryngeal 
nerve; and by the side of the larynx, with the descending part of 
the superior thyroid artery, the small external laryngeal branch. 

Clean then the submaxillary gland close to the base of the jaw ; 
and on partly displacing it from the surface of the mylo-hyoid 
muscle, the student will expose the small branch of nerve to that 
muscle with the submental artery. 

The interval between the jaw and the mastoid process is supposed 
to be already cleaned by the removal of the parotid gland in the 
dissection of the facial nerve. 

Limits of the space. Behind, is the sterno-mastoid muscle, ?; 


and in front, a line from the chin to the sternum, along the middle 
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of the neck. Above, at the base of the space, would be the lower 
jaw, the skull, and the ear; and below, at the apex, is the sternum. 
Over this space are placed the skin, the superficial fascia with the 
platysma, the deep fascia, and the ramifications of the facial and 
superficial cervical nerves. 

Muscles in the space. In the area of the triangular interval, as it Contents of 

is above defined, are seen the larynx, and pharynx in part, and the space, 
many muscles converging towards the hyoid bone as a centre, 
some being above and some below it. Below are the depressors 
of that bone, viz. omo-hyoid, sterno-hyoid, and sterno-thyroid, 
2 to *; and above the os hyoides are the elevator muscles, viz. 
mylo-hyoid, digastric, and stylo-hyoid. Connected with the back 
of the hyoid bone and the larynx are some of the constrictor 
muscles of the gullet. 

Vessels in the triangular space. The carotid blood-vessels, ® and ‘, Carotid 
occupy the hinder and deeper part of the space along the side of sate ge 
the sterno-mastoid muscle; and their course would be marked on Cowrse. 
the surface by a line from the sterno-clavicular articulation to a 
point midway between the jaw and the mastoid process. As high Coverings. 
as the level of the cricoid cartilage they are buried beneath the 
depressor muscles of the os hyoides; but beyond that spot they 
are covered by the superficial layers over the space, and by the 
sterno-mastoid muscle which, before the parts are displaced, con- 
ceals the vessels as far as the parotid gland. 

For a short distance after its exit from beneath the muscles at Bifureation. 
the root of the neck, the common carotid artery remains a single 
trunk, ©; but opposite the upper border of the thyroid cartilage 
it divides into two large vessels, external and internal carotid. 

From the place of division these trunks are continued onwards, 
beneath the digastric and stylo-hyoid muscles, to the interval 
between the jaw and the mastoid process. 

At first the trunks lie side by side, the vessel destined for the Position of 
internal parts of the head (internal carotid) being the more posterior i a 
or external of the two; but above the digastric muscle it becomes another. 
deeper than the other. The more superficial artery (external 
carotid) furnishes many branches to the neck and the outer part Branches. 
of the head, viz. some forwards to the larynx, tongue, and face ; 
others backwards to the occiput and the ear; and others upwards 
to the head. 

But the common carotid does not always divide, as here said. Nas ated 
For the point of branching of the vessel may be moved from the division of 
upper border of the thyroid cartilage, either upwards or down- carotid. 
wards, so that the trunk may remain undivided till it is beyond 
the os hyoides, or end in branches opposite the cricoid cartilage. 

The division beyond the usual place is more frequent than the 
branching short of that spot. It may ascend as an undivided trunk 
(though very rarely), furnishing offsets to the neck and head. 

In close contact with the outer side of both the common and the poe 
internal carotid artery, and incased in a sheath of fascia with them, 

the large internal jugular vein, which receives branches in the 
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DISSECTION OF THE NECK. 


neck corresponding with some of the branches of the superficial 
artery. In some bodies the vein may cover the artery; and the 
branches joining it above may form a kind of plexus over the 
upper part of the common carotid. 

Nerves in the space. In connection, more or less intimate, with 
the large vessels, are the following nerves with a longitudinal 
direction :—In front of the sheath lies the descending branch of 
the hypo-glossal nerve; within the sheath, between the carotid 
artery and jugular vein, is the pneumo-gastric nerve; and behind 
the sheath is the sympathetic nerve. Along the outer part of the 
vessels the spinal accessory nerve extends for a short distance, till 
it pierces the sterno-mastoid muscle. 

Several nerves are placed across the vessels:—thus, directed 
transversely over the two carotids, so as to form an arch below the 
digastric muscle, is the hypo-glossal nerve, which gives downwards 
its branch (descendens noni) most commonly in front of the sheath. 
Appearing on the inner side of the carotid arteries, close to the 
base of the space, is the glosso-pharyngeal nerve, which courses 
forwards between them. Inside the internal carotid artery, opposite 
the hyoid bone, the superior laryngeal nerve comes into sight ; 
whilst a little lower down, with the descending branches of the 
thyroid artery, is the external laryngeal branch of that nerve. 

Glands in the space. Two glandular bodies, the submaxillary, ™, 
and thyroid, *, have their seat in this triangular space of the neck. 
The submaxillary gland is situate altogether in front of the vessels, 
and is partly concealed by the jaw; and beneath it on the surface 
of the mylo-hyoideus is the small nerve to that muscle, with the 
submental artery. By the side of the thyroid cartilage, between it 
and the common carotid artery, lies the thyroid body beneath the 
sterno-thyroid muscle: in the female this body is more largely 
developed than in the male. 

At the base of the space, if the parts were not disturbed, would 
be the parotid gland, which is wedged into the hollow between the 
jaw and the mastoid process, and projects somewhat below the 
level of the jaw. Its connections have been noticed at p. 28. 

Directions. The student has to proceed next with the examina- 
tion of the individual parts that have been referred to with the 
triangular spaces. 

Anterior jugular vein. This small vein occupies the middle line of 
the neck, and its size is dependent upon the degree of development 
of the external jugular. Beginning in some small branches below 
the chin, the vein descends to the sternum, and then bends out- 
wards beneath the sterno-mastoid muscle, to open into the sub- 
clavian vein, or into the external jugular. In the neck the 
anterior and external jugular veins communicate. There are two 
anterior veins, one for each side, though one is usually larger than 
the other; and at the bottom of the neck they are joined by a 
transverse branch. 

The STERNO-CLEIDO-MASTOID MUSCLE (fig. 15,1) forms the super- 
ficial prominence of the side of the neck. It is narrower in the 
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centre than at the ends, and is attached below by two heads of 

origin, which are separated by an elongated interval. The inner has its 
head is fixed by a narrowed tendon to the anterior surface of the richeled 
first piece of the sternum; and the outer head has a wide fleshy and clavicle, 
attachment to the sternal third of the clavicle. From this origin 


the heads are directed upwards, the internal passing backwards, 


Big; 15.* 


and the external almost vertically, and are blended about the 
middle of the neck in a roundish belly. Near the skull the muscle and inser- 
ends in a tendon, which is inserted into the mastoid process at the #0" 4tskull 
outer aspect from base to tip, and by a thin aponeurosis into a 
rough surface behind that process, and into the outer part of the 
upper curved line of the occipital bone. 

The muscle divides the lateral surface of the neck into two Posting 
triangular spaces. On its cutaneous aspect the sterno-mastoid is 0”®* P'™'s 


* View of the anterior triangular space of the neck (Quain’s ‘‘ Arteries’). 
1. Sterno-mastoideus. 2. Sterno-hyoideus. 3. Anterior belly of the omo- 
hyoideus. 4, Thyro-hyoideus. 6. Common carouid artery dividing. 7. In- 
ternal jugular vein. 8. External jugular vein.—In the Drawing from which 
this cut is copied the sterno-mastoid is partly cut through. 
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DISSECTION OF THE NECK. 


covered by the common integuments, by the platysma and deep 
fascia, and by the external jugular vein and the superficial branches 
of the cervical plexus (across the middle). If the muscle be cut 
through below and raised, it will be seen to lie on the following 
parts :—The clavicular origin is superficial to the anterior scalenus 
and omo-hyoid muscles ; and the sternal head conceals the depressors. 
of the hyoid bone, and the common carotid artery with its vein 
and nerves. After the union of the heads, the muscle is placed 
over the cervical plexus, and the middle scalenus and elevator of 
the angle of the scapula ; and near the skull, on the digastric and 
splenius muscles, the occipital artery, and part of the parotid 
gland. The spinal accessory nerve perforates the muscular fibres 
about the upper third. 

Action. Both muscles acting bend the head forwards; but one 
muscle turns the face to the opposite side. In conjunction with the 
muscles attached to the mastoid process one sterno-mastoideus will 
incline the head towards the shoulder of the same side. 

In laborious respiration the two muscles will assist in elevating 
the sternum. 

The OMO0-HYOID MUSCLE crosses beneath the sterno-mastoideus, 
and consists of two fleshy bellies united by a small round inter- 
mediate tendon (fig. 14, *). The origin of the muscle from the 
scapula, and the connections of the posterior part, are to be 
studied in the dissection of the Back. From the intervening 
tendon the anterior fleshy belly (fig. 15, *) is directed upwards 
along the outer border of the sterno-hyvid muscle, and is inserted 
into the lower part of the body of the hyoid bone, close to the 
great cornu. 

The anterior belly is in contact with the fascia, after escaping 
from beneath the sterno-mastoid ; and rests on the sterno-thyroideus. 
This part of the muscle crosses the common carotid artery and 
internal jugular vein on a level with the cricoid cartilage. 

Action. The anterior belly depresses the hyoid bone; and the 
posterior is said by Theile to make tense the deep fascia of the 
neck with which it is connected. 

The STERNO-HYOID MUSCLE (fig. 15, 7) is a flat thin band nearer 
the middle line than the preceding. It arises from the posterior 
surface of the sternum and the cartilage of the first rib. From 
this spot the fibres ascend, and are inserted into the lower border 
of the body of the os hyoides, internal to the preceding muscle. 

One surface is in contact with the fascia, and is often marked 
by a tendinous intersection near the clavicle. When the muscle is 
divided and turned aside, the deep surface will be found to touch, 
the sterno-thyroideus, and the superior thyroid vessels. The 
muscles of opposite sides are separated by an interval which i; 
largest below. 

Action. It draws the os hyoides downwards after swallowing ; anc 
in laborious respiration it will act as an elevator of the sternum. 

The STERNO-THYROID MUSCLE is wider and shorter than the sterno 
hyoid, beneath which it lies. Like the other hyoid muscle, it arise 
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from the posterior surface of the sternum, and the cartilage of the 
first rib below the former; and it is inserted into the oblique line 
on the side of the thyroid cartilage, where it is continuous with the 
thyro-hyoid muscle. 

The inner border touches its fellow for about an inch, along the Parts over 
middle line of the neck, whilst the outer reaches over the carotid 4 beneath. 
artery. The superficial surface is concealed_by the preceding hyoid 
muscles ; and the opposite surface is in contact with the lower 
part of the common carotid artery, the trachea, and the larynx and 
thyroid body. A transverse tendinous line crosses the muscle near 
the sternum. 

Action. Its chief use is to aid the preceding muscle in lowering Use. 
rapidly the hyoid bone after deglutition ; but it can draw down and 

_ forwards the thyroid cartilage, and assist in rendering tight the vocal 
cords. ; 

Like the sterno-hyoid it participates in the movement of the 
chest in laborious breathing. 

The THYRO-HYOIDEUS (fig. 15, *) is a continuation in direction of Thyro-hyoid 
the last muscle. Beginning on the side of the thyroid cartilage, ™** 
the fibres ascend to the inner half of the great cornu of the os 
hyoides, and to the outer part of the body of the bone. 

On the muscle lies the omo-hyoideus ; and beneath it are the 
superior laryngeal nerve and vessels. It is sometimes considered 
one of the special muscles of the larynx. 

Action. Raising the thyroid cartilage towards the os hyoides, it Use. 
renders lax the voeal cords, and assists in placing the cartilage 
under the tongue preparatory to swallowing. 

Directions. The remaining parts included in this SECTION are the 
scaleni muscles and the subclavian blood-vessels, with the cervical 
nerves and the carotid blood-vessels. The student may examine 
them in the order here given. 

Dissection (fig. 16). Supposing the sterno-mastoid cut, the fat Dissection 
and fascia are to be taken away from the lower part of the neck, 
so as to prepare the scaleni muscles with the subclavian vessels 
and their branches. By means of a little dissection the anterior 
scalenus muscle will be seen ascending from the first rib to the 
neck, having the phrenic nerve and subclavian vein in front of it, 
the latter crossing it near the rib. 

The part of the subclavian artery on the inner side of the of the sub- 
scalenus is then to be cleaned, care being taken not only of its oN 
branches, but of the branches of the sympathetic nerve which 
course over and along it from the neck to the chest. This dissec- 
tion will be facilitated by the removal of a part or the whole of the 
clavicle. 

All the branches of the artery are in general easily found, end. ean 
except the superior intercostal, which is to be sought in the thorax ; 
in front of the neck of the first rib. On the branch (inferior 
thyroid) ascending to the thyroid body, or near it, is the middle 
cervical ganglion of the sympathetic; and the dissector should 
follow downwards from it a small cardiac nerve to the thorax. 
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Only the origin and first part of the course of. the arterial branches 
can be now seen; their termination is met with in other stages 
of this dissection, or in the dissection of other parts of the body. 
Now the student should seek the small right lymphatic duct 
that opens into the subclavian vein near its junction with the 


Fig. 16.* 


jugular. A notice of it will be given with the lymphatics of the 
thorax. 

The outer part of the subclavian artery having been already 
prepared, let the dissector remove more completely the fibrous 
tissue from the nerves of the brachial plexus. From the plexus 
trace the small branch to the subclavius muscle ; and the branches 
to the rhomboid and serratus muscles, which pierce the middle 


* A view of the common carotid and subclavian arteri i? oe 
teries’’”). 1. Anterior scalenus, with the phrenic souia th as Middle 
sealenus. 8. Levator anguli scapule. 4. Omohyoideus. Rectus : ‘tin 
anticus major. 6. Common carotid artery. 7. Subclavian ‘vein 8. Su “ 
‘vat eS. Digsctric mascle, 10, Perot alam, CL Gaeee 
gland, 12, Thyroid body. 13. Trapezius muscle, reflected. ener 
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*scalenus. If it is thought necessary, the anterior scalenus may be 
-cut through after the artery has been studied. 

Clean the cervical plexus, and seek its muscular branches, the of cervical 
‘small twigs to join the descendens noni, and the roots of the ?“*"* 
phrenic nerve. Lastly, let the middle scalenus muscle be defined, 
as it lies beneath the cervical nerves. 

The scALENI muscles are usually described as three in number, Number of 
‘and are named from their relative position, anterior, middle, and eee 
posterior ; they extend from the first two ribs to the transverse 
processes of the cervical vertebre. 

The sCALENUS ANTICUS (fig. 16,1) extends from the first rib to Scalenus 
‘the lower cervical vertebrae, and is somewhat conical in shape. It ee: 

-is attached by its apex to the inner border and the upper surface Origin; 
of the first rib, so as to surround the rough surface or projection 

‘on this aspect of the bone ; and by its base it is inserted into the insertion; 
anterior transverse processes of four of the cervical vertebra, viz. 

‘sixth, fifth, fourth, and third (fig. 45, ©). 

More deeply seated below than above, the muscle is concealed connections, 
by the clavicle and the subclavius, and by the clavicular part of 
the sterno-mastoid: the phrenic nerve lies along its cutaneous with vessels, , 


© 


ao € 


: . z . - rr } 
‘surface, and the subclavian vein crosses over it near the rib.” Along ” tate é 


the inner border is the internal jugular vein. Beneath the scalenus avd nerves. 


Aine 


are the pleura, the subclavian artery, and the nerves of the brachial San. 
plexus. The insertion into the vertebre corresponds with the origin Yi OM -/ 


of the rectus capitis anticus major muscle. 

Action. The anterior of these muscles raises strongly the first rib, Use. 
in consequence of its forward attachment. If the rib is fixed, it 
bends forwards the lower part of the neck. 

The SCALENUS MEDIUS MUSCLE (fig. 16, *) is larger than the Scalenus 
anterior, and extends farthest of all on the vertebre. Inferiorly ™*™"* 
it is attached to a groove on the upper surface of the first rib, Origin; 
extending obliquely forwards from the tubercle to the outer border 
for one inch and a half. The muscle ascends behind the spinal 
nerves, and is inserted into the tips of the posterior transverse insertion. 
processes of all the cervical vertebrx (fig. 45, ?). 

In contact with the anterior surface are the subclavian artery Parts . 
and the spinal nerves, together with the sterno-mastoid muscle ; bit it 
whilst the posterior surface touches the posterior scalenus, and the 
deep lateral muscles of the back of the neck. The outer border is 
perforated by the nerves of the rhomboid and serratus muscles. 

Action. Usually it elevates the first rib. With the rib fixed, the Use. 
cervical part of the spine will be inclined laterally by one muscle. 

The scALENUS Posticus (fig. 45, *) is inconsiderable in size, and Scalenus 
appears to be but part of the preceding. It is attached below by a pies 
slip, about half an inch wide, to the second rib, in front of the ser- yents. 
ratus posticus superior ; and it is inserted above with the scalenus 
medius into two or three of the lower cervical transverse processes. 

Action. It acts as an elevator of the second rib; and its fibres Use. 
having the same direction as those of the medius, it will incline 
the neck in the same way. 
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DISSECTION OF THE NECK. 


The suBCLAVIAN ARTERY (fig. 16) is the first part of the large: 
vessel supplying the upper limb with blood, which is thus desig- 
nated from its position beneath the clavicle. This vessel, (°), is- 
derived from the branching of the innominate artery behind the 
sterno-clavicular articulation, and the part of it named subclavian 
extends as far as the lower border of the first rib. To reach the 
limb the artery crosses the lower part of the neck, taking an arched 
course over the bag of the pleura and the first rib, and between 
the scaleni muscles. For the purpose of describing its numerous: 
connections the vessel may be divided into three parts: the first 
extending from the sterno-clavicular articulation to the inner 
border of the anterior scalenus ; the second, beneath the scalenus ; 
and the third, from the outer border of that muscle to the lower 
edge of the first rib. 

First part. Internal to the anterior scalenus the artery lies deeply 
in the neck, and ascends slightly from its origin. Between the 
vessel and the surface will be found the common tegumentary 
coverings with the platysma and the deep fascia, the sterno- 
mastoid, sterno-hyoid, and sterno-thyroid muscles, and a strong 
deep process of fascia from the inner border of the scalenus muscle. 
This part of the subclavian lies over the longus colli muscle, though 
at some distance from it, and separated from it by fat and nerves.. 
Below the artery is the pleura, which ascends into the arch formed 
by the vessel. 

Veins. The innominate vein, and the ending of the subclavian (’), 
form an arch below that of the artery. The large internal jugular 
vein crosses the arterial trunk close to the scalenus ; and under- 
neath this vein, with the same direction, lies the vertebral vein. 
Much more superficial, and separated from the artery by muscles,. 
is the deep part of the anterior jugular vein. 

Nerves. In front of the artery lies the pneumogastric nerve, near 
to the internal jugular vein ; and inside this, the lower cardiac branch 
of the same nerve trunk. Behind the subclavian artery winds the 
recurrent branch of the pneumogastric ; and still deeper is the cord 
of the sympathetic nerve with its cardiac branches, one or more of 
its offsets entwining round the vessel. 

Second part. Beneath the scalenus the vessel is less deep than 
when placed internal to that muscle, and at this spot it rises highest 
above the clavicle. The second part, like the first, is covered by the 
integuments, platysma, and deep fascia ; then by the clavicular origin 
of the sterno-mastoideus; and lastly by the anterior scalenus. 
Behind the vessel is the middle scalenus. Below the artery is the 
bag of the pleura, which ascends between the scaleni. 

Veins. Below the level of the artery, and separated from it by the. 
anterior scalenus muscle, lies the arch of the subclavian vein. 

Nerves. In front of the scalenus descends the phrenic nerve. 
Above the vessel, in the interval between the scaleni, are placed 
the large cervical nerves ; and the trunk formed by the last cervical 
and first dorsal is interposed between the artery and the middle 
scalenus. 
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Third part. Beyond the scalenus the artery is contained in the rnira part 
clavicular part of the posterior triangular space (p. 54), and is 
nearer the surface than in the rest of its course: this part of the is superfi- 
vessel is enclosed in a tube of the deep cervical fascia, which it ““" 
receives as it passes from between the scaleni. It is comparatively 
‘superficial whilst in the space before mentioned, for it is covered Parts cover- 
only by the integuments, the platysma, and deep fascia ; but near its 8 "ts 
termination the vessel gets under cover of the suprascapular artery 
and vein, and the clavicle and subclavius muscle. In this part of 
its course the artery rests on the surface of the first rib, which is above and 
interposed between it and the pleura. ee 

Veins. The arch of the subclavian vein is close to the artery, not Position of 
being separated by muscle, but lies commonly at a lower level. “°"*’ 
The external jugular vein crosses it near the scalenus muscle ; and 
‘the suprascapular and transverse cervical branches, which enter the 
jugular, form sometimes a plexus over the third part of the artery. 

Nerves. The large cords of the brachial plexus are placed above of nerves to 
and close to the vessel; and the small nerve of the subclavius ae 
crosses it about the middle. Superficial to the cervical fascia lie the 
descending cutaneous branches of the cervical plexus. 

Peculiarities. The artery may spring as a separate trunk from the Peculiarities 
arch of the aorta; and in such a deviation the vessel takes a deeper yee 
place than usual to reach the scaleni muscles. 

It has been before said (p. 56) that the subclavian may be in Course and 
front of the scalenus or in its fibres; and that it may be placed ““"’ 
one inch and a half above the level of the clavicle. 

Branches of subclavian. Usually there are four chief branches on Branches of 
the subclavian artery. Three branches arise from the first part of %?#vian. 
the arterial trunk ;—one (vertebral) ascends to the head ; another From first, 
(internal mammary) descends to the chest ; and the remaining one 
(thyroid axis) is a short thick trunk, which furnishes branches 
inwards and outwards to the thyroid body and the shoulder. These 
arise commonly near the scalenus muscle, so as to leave an interval 
at the origin free from offsets. This interval varies in length from 
half an inch to an inch in the greater number of cases ; and its 
extremes range from somewhat less than half an inch to an inch 
and three quarters. But in some instances the branches are scattered 
over the first part of the artery (Quain).” 

The fourth branch (superior intercostal) arises beneath the an- second, 
terior scalenus from the second part of the artery, and gives off the 
deep cervical branch: a small spinal artery comes sometimes from 
this part of the trunk. 

If there is a branch present on the third part of the artery, it is neta 
commonly the posterior scapular: if more than one, this same branch ~~ 
with the external mammary ; and if more than two, an offset be- 
longing to the thyroid axis will be added. 


* The student is referred for fuller information respecting the peculiarities 
of the vessels, and the practical applications to be deduced from them, to the 
original and valuable work on the Anatomy of the Arteries of the Human 
Body, by Richard Quain, F.R.8. 
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DISSECTION OF THE NECK. 


The vertebral artery is generally the first and largest branch of 
the subclavian, and arises from the upper and posterior part.. 
Ascending between the contiguous borders of the scalenus and: 
longus colli muscles, this branch enters the aperture in the lateral 
mass of the sixth cervical vertebra, and is continued upwards to. 
the skull through the foramina in the other cervical vertebre. 
Before the artery enters its aperture it is partly concealed by the 
internal jugular vein, and passes beneath the thyroid artery ; it is: 
accompanied by branches of the sympathetic nerve, and supplies. 
small muscular offsets. Its course and distribution will be given. 
afterwards. 

The vertebral vein issues with its accompanying artery, to which 
it is superficial in the neck, and is directed over the subclavian: 
artery to join the subclavian vein ; it receives the deep cervical vein, 
and the branch that accompanies the ascending cervical artery. 

The internal mammary branch leaves the lower part of the sub- 
clavian artery, and coursing downwards beneath the clavicle, sub- 
clavius, and the right innominate vein, enters the thorax between. 
the first rib and the bag of the pleura. As the artery disappears, 
in the chest, it is crossed (superficially) by the phrenic nerve. The 
vessel is distributed to the walls of the chest and abdomen ; and 
its anatomy will be given with the dissection of those parts. 

Thyroid axis. This is a short thick trunk (fig. 16) which arises: 
from the front of the artery near the anterior scalenus muscle, and 
soon divides into three branches—one to the thyroid body, and two 
to the scapula. 

The suprascapular branch courses outwards across the lower part 
of the neck, behind the clavicle and subclavius muscle, to the 
superior costa of the scapula, and entering the supraspinal fossa is: 
distributed on the dorsum of that bone. The connections of this. 
artery are more fully seen in the dissection of the Back. 

The transverse cervical branch, usually larger than the preceding,. 
takes a similar direction, though higher in the neck, and ends. 
beneath the border of the trapezius muscle in the superficial cervical . 
and posterior scapular arteries. (“ Dissecrion or THE Bacx.”) In. 
its course outwards through the space containing the third part of 
the subclavian artery, this branch crosses the anterior scalenus, the: 
phrenic nerve, and the brachial plexus. Some small offsets are. 
supplied by it to the posterior triangular space of the neck. 

Though the transverse cervical artery supplies ordinarily the 
posterior scapular branch, there are many bodies in which it is too. 
smal] to give origin to so large an offset. In such instances the 
diminished artery ends in the trapezius muscle ; whilst the posterior 
scapular branch arises separately from the third, or even the second. 
part of the subclavian artery (fig. 16). 

The inferior thyroid branch is the largest offset of the thyroid’ 
axis. Directed inwards with a flexuous course to the thyroid body 
the branch passes beneath the common carotid artery and he 
accompanying vein and nerves, and in front of the longus colli 
muscle and the recurrent nerve. At the lower part of the thyroid 
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body it divides into branches which ramify in the under surface, 
and communicate with the superior thyroid, and its fellow, forming 
a very free anastomosis between those vessels. 

Near the larynx a laryngeal branch is distributed to that tube, gives laryn- 
and other offsets are furnished to the trachea. aia 

The ascending cervical branch of the thyroid is directed upwards and ascend- 
between the scalenus and rectus capitis anticus major, and ends in eis 
branches to those muscles and the posterior triangle of the neck. 

Some small spinal offsets are conveyed along the spinal nerves to 
the cord and its membranes. 

The veins corresponding with the branches of the thyroid axis Veins cor- 
have the following destination :—those with the suprascapular and ag ieee 
transverse cervical arteries open into the external jugular vein. But 
the inferior thyroid vein begins in the thyroid body, and descends 
in front of the trachea, beneath the muscles covering this tube, to 
the innominate vein. 

The superior intercostal artery arises from the posterior part of Superior 
the subclavian, and bends downwards over the neck of the first rib: ae 
its distribution to the first two intercostal spaces will be seen in the 
thorax. 

Arising in common with this branch is the deep cervical artery Deep cervi- 
(art. profunda cervicis). Analogous to the dorsal branch of an ©! ®trY. 
intercostal artery (Quain), it passes backwards between the trans- 
verse process of the last cervical vertebra and the first rib, lying 
internal to or beneath the two hinder scaleni muscles and the fleshy 
slips continued upwards from the erector spine, to end beneath the 
complexus muscle at the posterior part of the neck. 

A spinal branch (Quain) is frequently given from the second part Spinal 
of the artery ; its offsets are continued into the spinal canal through °™"¢™ 
the intervertebral foramina. 

The SUBCLAVIAN VEIN has not the same limits as the companion Subclavian 
artery, reaching only from the lower edge of the first rib to the Y°" 
inner border of the anterior scalenus. It is a continuation of the 
axillary vein, and ends by joining the internal jugular in the inno- 
minate trunk. Its course is arched below the level of the artery, 
from which it is separated by the scalenus. 

The anterior and external jugular join the subclavian vein outside Its 
the scalenus, and the vertebral vein enters it inside that muscle, ™™S> 
Into the angle of union of the subclavian and jugular veins the opening of 
right lymphatic duct opens (fig. 27,°) ; and at the like spot, on the co 
left side, the large lymphatic or thoracic duct ends (fig. 27, *). The 
highest pair of valves in the subclavian trunk is placed outside the Valves. 
opening of the external jugular vein.” 

It should be borne in mind that not unfrequently the vein is as Position 
high in the neck as the third part of its companion artery ; and that may vee 
the vein has been seen twice with the artery beneath the anterior 


scalenus. 


* See a paper on the Valves in the Veins of the Neck in the Edin. Med. 
Journal, of Nov., 1856, by Dr. Struthers. 
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nerves are eight in number, and are equally divided between the 
cervical and the brachial plexus ; the highest four being combined 
in the former, and the remaining nerves in the latter plexus. The 
nerves receive offsets of communication from the sympathetic at 
their beginning, and intermix by means of numerous branches near 
the spine. 

To this general statement some addition is needed for the first 
two nerves ; and their peculiarities will be noticed in Secrion 18. 

BracuiaL Piexvus. The four lower cervical nerves and part of the 
first intercostal are blended in this plexus; and a fasciculus is added 
to them from the lowest nerve entering the cervical plexus. ‘Thus 
formed, the plexus reaches from the neck to the axilla, where it 
ends in nerves for the upper limb. Only the part of it above the 
clavicle can now be seen. In the neck the nerves have but little of 
a plexiform disposition : they lie at first between the scaleni muscles, 
opposite the four lower cervical vertebra, and have the following 
arrangement :— 

The fifth and sixth nerves unite near the vertebre ; the seventh 
remains distinct as far as the outer border of the middle scalenus ; 
and the last cervical and the piece of the first intercostal are 
blended in one trunk beneath the anterior scalenus ; so that they 
make at first three cords. Near the attachment of the middle 
scalenus to the rib, the seventh nerve throws itself into the trunk 
of the united fifth and sixth, and then there result two cords to the 
plexus :—the one (upper) formed by the fifth, sixth, and seventh 
cervical nerves ; and the other (lower) by the eighth cervical and 
the first intercostal nerve. These two trunks accompany the sub- 
clavian artery, lying to its acromial side, and are continued to the 
axilla where they are more intimately blended. 

Branches. The branches of the plexus may be classed into 
those above the clavicle, and those below that bone. The highest 
set end mostly in muscles of the lower part of the neck and of 
the scapula ; whilst the other set consist of the terminal branches, 
and are furnished to the upper limb, with which they will be 
referred to. 

BRANCHES ABOVE THE CLAvictE. The branch of the subclavius 
muscle is a slender twig, which arises from the trunk formed by 
the fifth and sixth nerves, and is directed downwards over the 
subclavian artery to the under surface of the muscle ; it is often 
united with the phrenic nerve at the lower part of the neck, 

The branch of the rhomboid muscles springs from the fifth nerve in 
the substance of the middle scalenus, and perforates the fibres of 
that muscle ; it is directed backwards beneath the levator anguli 
scapule to its destination. Branches are given usually from this 
nerve to the levator anguli scapule. 

; The nerve of the serratus (posterior thoracic nerve) is contained 
in the scalenus, like the preceding, and arises from the fifth and 
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sixth nerves near the intervertebral foramina. Piercing the fibres 
of the scalenus lower than the preceding branch, the nerve is con- 
tinued behind the brachial plexus, and enters the serratus magnus 
muscle on the axillary surface. 

Branches of the scaleni and longus colli muscles. These small Nerves of 
twigs are seen when the anterior scalenus is divided ; they arise jgauae Gut. 
from the beginning of the trunks of the nerves. 

The suprascapular nerve is larger than either of the others. It Suprasca- 
arises near the subclavian branch from the cord of the plexus hai 
formed by the fifth and sixth nerves. Its destination is to the 
muscles on the dorsum of the scapula, and it will be dissected 
with the arm. 

Occasionally an offset from the fifth cervical trunk joins the Offset to the 
phrenic nerve on the anterior scalenus muscle. ce ae 

The CERVICAL PLEXUS is formed by the first four cervical nerves. Cervical 
Situate at the upper part of the neck, it lies beneath the sterno- ae 
mastoid muscle, and on the middle scalenus and the levator anguli 
sscapule. It differs much from the brachial plexus, for it resembles forms a 

R 5 network. 
a network more than a bundle of large cords. The following is the 
general arrangement of the nerves in the plexus :—Each nerve, Arrange- 

. “wF : : : ment of the 
except the first, divides into an ascending and a descending branch, nerves, 
and these unite with similar parts of the contiguous nerves, so as 
to give rise to a series of arches. From these loops or arches the 
different branches arise :— 

The branches are superficial and deep. The superficial set has Its offsets. 

2 x . ee are superfi- 
been described with the triangular space of the neck, as consisting cial, 
of ascending and descending (p. 57). The ascending branches may 
be now seen to, spring from the union of the second and third 
nerves ; and the descending, to take origin from the loop between 
the third and fourth nerves. The deep set of branches remains to nd deep, 
ibe examined : they are muscular and communicating, and may be EAS 
arranged into an internal and an external series. 

InrernAL Serres. The phrenic or muscular nerve of the dia- Phrenic 
phragm (fig. 16) is derived from the fourth, or third and fourth ""% 
nerves of the plexus ; and it may be joined by a fasciculus from 
the fifth cervical nerve. Descending obliquely on the surface of 
the anterior scalenus from the outer to the inner edge, it enters the 
chest in front of the internal mammary artery, but behind the sub- 
clavian vein, and traverses that cavity to reach the diaphragm. At 
the lower part of the neck the phrenic nerve is joined by a filament 
of the sympathetic, and sometimes by an offset of the nerve of the 
subclavius muscle. 

On the left side the nerve crosses over the first part of the 
subclavian artery. 

The branches communicating with the descendens noni are two in Nerves 
number. One arises from the second, and the other from the third scendens 
cervical nerve ; they are directed inwards over the internal jugular "°™ 
vein, and communicate in front of the carotid sheath with the 
descending muscular branch (descendens noni) of the hypoglossal 


nerve. Sometimes these nerves pass under the jugular vein. 
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DISSECTION OF THE NECK. 


Muscular branches ave furnished to the anterior recti muscles ;. 
they arise from the loop between the first two nerves, and from. 
the trunks of the other nerves close to the intervertebral foramina. 

Some connecting branches pass from the loop between the first two- 
nerves, and unite with the sympathetic and some cranial nerves near 
the base of the skull: these will be afterwards described. 

EXTERNAL or Posrertor Serres. Muscular branches are given from 
the second nerve to the sterno-mastoideus; from the third nerve to 
the levator anguli scapula ; and from the third and fourth nerves. 
to the trapezius. Further, some small branches supply the substance 
of the middle scalenus. 

Connecting branches with the spinal accessory nerve exist in three: 
places. First, in the sterno-mastoid muscle ; next, in the posterior 
triangular space ; and lastly, beneath the trapezius. The uniony 
with the branches distributed to the trapezius has the appearance 
of a plexus. 

The coMMON CAROTID ARTERY is the leading vessel for the 
supply of blood to the neck and head (fig. 16,°). The origin of 
the vessel differs on opposite sides of the body, beginning at the 
lower part of the neck on the right, and in the thorax on the 
left side. 

The right vessel commences opposite the sterno-clavicular articu-- 
lation in the bifurcation of the innominate artery, and ends at the 
upper border of the thyroid cartilage by dividing into the external 
and internal carotid. The course of the artery is along the side 
of the trachea and larynx, gradually diverging from the vessel on 
the opposite side in consequence of the increasing size of the 
larynx ; and its position will be marked. by a line from the sterno-. 
clavicular articulation to a point midway between the angle of the 
jaw and the mastoid process. 

Contained in a sheath of cervical fascia with the internal 
jugular vein and the pneumo-gastric nerve, the carotid artery has. 
the following connections with the surrounding parts :—<As high 
as the cricoid cartilage the vessel is deeply placed, and is con- 
cealed by the common coverings of the skin, platysma, and fascie, 
and by the muscles at the lower part of the neck, viz., sterno-. 
mastoid (sternal origin), sterno-hyoid, omo-hyoid, and sterno- 
thyroid. But above the cricoid cartilage to its termination the 
artery is less deep, being covered only by the sterno-mastoid with 
the common investments of the part. The vessel rests mostly 
on the longus colli muscle, but close to its ending on the rectus 
capitis anticus major. To the inner side of the carotid lie the 
trachea and larynx, the oesophagus and pharynx, and the thyroid 
body, the last overhanging the vessel by the side of the larynx. 
Along the outer side of the carotid sheath is a chain of lymphatic 
glands. 

Veins. The large internal jugular lies on the outer side and 
close to the carotid at the upper end, but separated from it below 
by an interval of about half an inch: on the left side the vei 


is over the artery below, as will be afterwards seen. One or twc 
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upper thyroid veins and their branches cross the upper part of the 
arterial trunk ; and opposite the thyroid body another small vein 
-Gniddle thyroid) is directed back over the vessel. Near the clavicle 
the anterior jugular vein passes out under the sterno-mastoid : it is 
. superficial to the artery, and separated from it by the sterno-hyoid 
and thyroid muscles. . 

Arteries. Offsets of the upper thyroid artery descend over the of arteries 
top of the sheath ; and the inferior thyroid crosses under it below 
the level of the cricoid cartilage. 

Nerves. The descendens noni lies in front of the sheath, CYOSSIN’ of nerves to 
from the outer to the inner side, and is joined there by the cervical ¢°ti«. 
nerves. The pneumogastric lies within the sheath, behind and be- 
tween the artery and the vein. The sympathetic cord and branches 
rest on the spine behind the sheath. All the nerves above men- 
tioned have a longitudinal direction ; but the inferior laryngeal or 
recurrent crosses obliquely inwards behind the sheath towards the 
lower end of the artery. 

Branches of carotid. As a rule, the common carotid artery does Branches 
not furnish any collateral branch, though it is very common for the 22°: 
superior thyroid to spring from its upper end. At the terminal 
bifurcation into the two carotids the artery is slightly bulged. 

The INTERNAL JUGULAR VEIN extends upwards to the base of the mternal 
skull, but only the part of it that accompanies the common carotid J¢svar vein. 
is now seen. Placed behind or external to its artery, the vein ends 
below by uniting with the subclavian in the innominate vein. — Its 
proximity to the carotid is not equally close throughout, for at the is close to 
lower part of the neck the vein inclines backwards, leaving a space ee 
between it and the artery, in which the vagus nerve is seen about except 
midway between the two. Sometimes the vein is superficial to the below. 
carotid, as on the left side. 

The lower part of the vein is marked by a dilatation or sinus. 

Near its ending it becomes contracted, and is provided with a 
pair of valves (Struthers). 

In this part of its course the vein receives the superior and Branches. 
middle thyroid branches. 

Peculiarities of the carotid. The origin of the artery on the right Differences 
side may be above or below the point stated. Mention has been ao 
made of the difference in the place of bifurcation, and of the fact 
that the common carotid may not be divided into two (p. 61). In- in nunber. 
stead of one, there may be two trunks issuing from beneath the 
hyoid muscles. 

Dissection. The dissector may next trace out completely the trunk Dissection. 
of the external carotid (fig. 17), and follow its branches until they 
disappear beneath different parts. Afterwards he may separate from 
one another the digastric and stylo-hyoid muscles, which cross the 
carotid ; and may define their origin and insertion, 

The DIGASTRIC MUSCLE (fig. 15, °) consists of two fleshy bellies, Digastric 
united by an intervening tendon, whence its name. The posterior, io belont 
the larger of the two, arises from the groove beneath the mastoid 
process ; whilst the anterior belly is fixed on the side of the sym- 
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physis of the lower jaw. From these attachments the fibres are 
directed to the intervening tendon, which is surrounded by fibres 
of the stylo-hyoideus, and is united to its fellow, and to the body 
and part of the great cornu of the os hyoides by an aponeurotic 
expansion. 

The arch formed by the digastric is superficial, except at the outer 
end, where it is beneath the sterno-mastoid and splenius muscles. 
The posterior belly covers the carotid vessels and the accompanying 
veins and nerves ; and is placed across the anterior triangular space 
of the neck in the position of a line from the mastoid process to 
a little above the hyoid bone: along its lower border lie the oc- 
cipital artery and the hypoglossal nerve ; the former passing back- 
wards, the latter forwards. The anterior belly rests on the mylo- 
hyoid muscle. 

The muscle forms the lower boundary of a space between the 
jaw and the base of the skull, which is subdivided into two by 
the stylo-maxillary ligament. In the posterior portion are con- 
tained the parotid gland, (‘°), and the vessels and nerves in con- 
nection with it (p. 29); in the anterior, are the submaxillary gland, 
("), with the facial and submental vessels, and deeper still, the 
muscles between the chin and the hyoid bone. 

Action. The lower jaw being moveable, the muscle depresses that 
bone and opens the mouth. If the jaw is fixed, the two bellies act- 
ing will elevate the hyoid bone. 

It is supposed that the posterior belly may assist in moving back 
the head when the jaw is fixed. 

The STYLO-HYOID MUSCLE is thin and slender, and has the same 
position as the posterior belly of the digastric. It arises from the 
outer surface of the styloid process, near the base, and is inserted 
into the body of the os hyoides. 

The muscle has the same connections as the posterior belly of 
the digastric ; and its fleshy fibres are usually perforated by the 
tendon of that muscle. In some bodies the stylo-hyoideus is 
absent. 

Action. This muscle elevates the os hyoides preparatory to swal- 
lowing, and checks, with the posterior belly of the digastric, the 
too forward movement of that bone by the other elevators. 

The HYPOGLOSSAL NERVE (ninth cranial) appears in the anterior 
triangle at the lower edge of the digastric muscle, where it hooks 
round the occipital artery ; it is then directed forwards to the 
tongue below that muscle, and disappears in front beneath the 
mylo-hyoideus. In this course the nerve passes over the two 
carotids ; and near the cornu of the os hyoides it crosses also 
the lingual artery, so as to become higher than the vessel. From 
this part arise the descendens noni branch, and a small muscular 
offset to the thryro-hyoideus. 

The descending branch (ram. descend. noni) leaves the trunk of 
the hypoglossal on the outer side of the carotid artery, and de 
scends on the front of (sometimes in) the sheath of the vesse 
to about the middle of the neck, where it is jomed by the com 
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municating branches of the cervical nerves. After the union of the with cervi- 
spinal nerves, offsets are supplied to the depressor muscles of the og ©! Berves 
hyoides, viz., omo-hyoid (both bellies), sterno-hyoid, and sterno- 
thyroid: sometimes another offset is continued to the thorax, where 

it joins the phrenic and cardiac nerves. 

The connection between the descendens noni and the spinal by inter- 
nerves is formed by two or more cross filaments, so as to con- ¢ating 
struct an arch with the concavity upwards; and an interchange fibrils. 
of fibrils between the two nerves is supposed to take place. 

The EXTERNAL CAROTID ARTERY (fig. 17, d) springs from the bi- External 
furcation of the common carotid at the upper bordey of the thyroid aoe 
cartilage, and furnishes branches to the neck, the facesand the outer 
parts of the head. ; . 

From, the place of origin it ascends in front of the Inastoid pro- Extent. 
cess, and ends near the ne ea@f the jaw in the interNal maxillary 
and temporal branches. The ‘arter¥ lies ‘at first to the imher side of Course and 
the internal carotid, but it afterwards ‘Recomes superficial to that “ection. 
vessel ; and its direttJon is somewhat arched forwards, though the 
position would be marked sufficiently by a line from the front of 
the meatus of the ear to the critoid cartilage. 

At first the externakearptid is overlaid by the sterno-mastoideus, Parts super- 
and by the common coverings of the antggtor triangular space, viz. !%' 
the skin, and the séperficial and deep fascize with the platysma. 

But above the level of:a-fine from the mastoid process to the hyoid 

bone, the artery is crossed by the digastric and stylo-hyoid muscles, 

and still higher the parotid gland conceals it. At its beginning the 

artery rests against the pharynx ; but above the angle of the jaw it beneath it, 
is placed over the stylofd process and stylo-pharyngeus muscle, 

which separate it from the internal carotid. To the inner side of 

the vessel at first is the pharynx ; and still higher, are the ramus and on inner 
of the jaw and the stylo-maxillary ligament. BS 

Veins. There is not any companion vein with the external carotid Veins in 
as with most arteries; but sometimes a vein, formed by the union ae 
of the temporal and internal maxillary branches (p. 29), will accom- 
pany it. Near the beginning it is crossed by the facial and lingual 
branches joining the internal jugular vein ; and near the ending the 
external jugular vein lies over it. 

Nerves are directed from behind forwards over and under the and nerves. 
artery. At the lower border of the digastric muscle the hypo- 
glossal lies over the vessel, and near the ending the ramifications 
of the facial nerve are superficial to it. Three nerves lie beneath 
it :—beginning below, the small external laryngeal ; a little 
higher, the superior laryngeal ; and near the base of the jaw, the 
glosso-pharyngeal. 

The branches of the external carotid are numerous, and are Tt aad 
classed into an anterior, posterior, and ascending set. The are — 
anterior set comprise branches to the thyroid body, the tongue, anteHys 
and the face, viz. superior thyroid, lingual, and facial arteries. 

In the posterior set are the occipital and posterior auricular posterior, 


branches. And the ascending set include the ascending pharyn- - ascend- 
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geal, temporal, and internal maxillary arteries. Besides these, the 
carotid gives other branches to the sterno-mastoid muscle and 
the parotid gland. 

The origin of the branches of the carotid may be altered by 
their closer aggregation on the trunk. The usual number may 


be diminished by two or more uniting into one; or the numbe 
may be increased by some of the secondary offsets being trans 
ferred to the parent trunk. 

Directions. All the branches, except the ascending pharyngeal 
lingual, and internal maxillary, may be now examined ; but thos 
three will be described afterwards with the regions they occupy. 

The superior thyroid artery (e) arises near the cornu of the o 


* External carotid and its superficial branches (‘* Anatomy of the Arteries,’ 
Quain). «@. Common carotid. 6. Internal jugular vein. c. Internal carotid 
d, External carotid. e. Upper thyroid branch. jf. Lingual. g. Facial 
h. Internal maxillary. 7. Superficial temporal. m. Supra-orbital. 2. Ex 
ternal nasal. o. Angular branch of facial. y. Lateral nasal. 7, Superio| 
coronary. %. Inferior coronary. 1. Inferior labial. «w. Submental artery. 
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hyoides, and passes beneath the omo-hyoid, sterno-hyoid, and 
sterno-thyroid musclés to the thyroid body, to which it is dis- 

tributed on the anterior aspect. This artery is superficial in the has offsets ; 
anterior triangle, and furnishes offsets to the lowest constrictor 

and the muscles beneath which it lies, in addition to the following 

named branches :— 

a. The hyoid branch is very inconsiderable in size, and runs the hyoid 
inwards below the hyoid bone: it supplies the muscles attached to °°" 
that bone, and anastomoses with the vessel of the opposite side. 

b. A branch for the sterno-mastoid muscle lies in front of the to sterno- 
sheath of the common carotid artery, and is distributed chiefly to 7st 
the muscle from which it takes its name. é 

ce. The laryngeal branch pierces the membrane between the hyoid to larynx, 
bone and the thyroid cartilage, with the superior laryngeal nerve, 
and ends in the interior of the larynx. 

d. A small crico-thyroid branch is placed on the membrane be- to crico- 
tween the cricoid and the thyroid cartilage, and communicates with 77 
the corresponding artery of the opposite side, forming an arch. 

The superior thyroid vein commences in the larynx and the Accompany- 
thyroid body, and crosses the end of the common carotid artery to 8 V°™ 
open into the internal jugular vein. 

The facial artery (g) arises above the lingual, and is directed Facial 
upwards over the lower jaw to the face. In the neck the artery “¥'Y 
passes beneath the digastric and stylo-hyoid muscles, and is after- 
wards lodged on the submaxillary gland, on which it makes a 
sigmoid turn. Its anatomy in the face has been examined (p. 27). suppties 
From the cervical part branches are given to the pharynx, and to ees 
the structures below the jaw, viz. :— 

a. The inferior palatine branch ascends to the pharynx beneath to the 
the jaw, passing between the stylo-glossus and stylo-pharyngeus Pte, 
muscles, and is distributed to the soft palate, after furnishing a 
branch to the tonsil. This branch frequently arises from the 
ascending pharyngeal artery. 

b. The tonsillar branch is smaller than the preceding, and passes tonsil, 
between the internal pterygoid and stylo-glossus muscles. Opposite 
the tonsil it perforates the constrictor muscle, and ends in offsets 

‘to that body. 

ce. Glandular branches are supplied to the submaxillary gland sub-maxil- 
from the part of the artery in contact with. it. ary gland, 

d. The submental branch arises near the inferior maxilla, and and mylo- 
courses forwards on the mylo-hyoideus to the anterior belly of the racale; 
digastric muscle, where it ends in offsets : some of these turn over 
the jaw to the chin and lower lip ; and the rest supply the muscles 
between the jaw and the hyoid bone,—one or two perforating the 
mylo-hyoideus and anastomosing with the sublingual artery. 

The facial vein (p. 28) joins the internal jugular. In the cervical Facial vein. 
part of its course it receives branches corresponding with the off- 

sets of the artery. It often throws itself into the temporo-maxillary 
trunk. 


The occipital artery is of considerable size, and is destined for a 
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the back of the head. It arises from the carotid opposite the 
facial branch, near the lower border of the digastric muscle, and 
ascends to the inner part of the mastoid process of the temporal 
bone. Next it turns horizontally backwards on the occipital bone, 
passing above the transverse process of the atlas ; and finally 
becomes cutaneous near the middle line (p. 6). In the neck this: 
artery passes beneath the digastric muscle and a part of the 
parotid gland ; and crosses over the internal carotid artery, the 
jugular vein, and the spinal accessory and hypoglossal nerves. 

The only offset from the artery in the front of the neck is a 
small posterior meningeal branch: this ascends along the internal 
jugular vein, and enters the skull by the foramen jugulare (p. 16). 
The branches at the back of the neck will be afterwards seen. 

The occipital vein begins at the back of the head (p. 6), and has. 
the same course as the artery ; it communicates with the lateral 
sinus through the mastoid foramen, also with the diploic veins, 
and coalesces with the internal (sometimes the external) jugular 
vein. 

The posterior auricular artery is smaller than the preceding 
branch, and takes origin above the digastric muscle. Between the 
ear and the mastoid process, it divides into two branches for the 
ear and occiput (p. 6). 

A small branch, stylo-mastoid, enters the foramen of the same 
name, and supplies the tympanum of the ear. 

The vein with the artery receives a stylo-mastoid branch, and 
terminates in the trunk formed by the temporal and internal max- 
illary veins. 

The temporal artery (2) is in direction the continuation of the 
external carotid trunk, and is one of the terminal branches of that 
artery. Ascending under the parotid gland it divides on the tem- 
poral fascia into anterior and posterior branches, about two inches. 
above the zygoma; these are distributed to the front and side of 
the head (p. 5). The trunk of the artery gives offsets to the sur- 
rounding parts, viz. :— 

a. Parotid branches are furnished to the gland of the same name. 
Articular twigs are supplied to the articulation of the lower jaw ; 
and other muscular branches enter the masseter. Some anterior 
auricular offsets are distributed to the pinna and meatus of the 
external ear. 

b. The transverse facial branch quits the temporal artery oppo 
site the condyle of the jaw, and is directed forwards over th 
masseter muscle (p. 28); on the side of the face it supplies th 
muscles and integuments, and anastomoses with the facial artery. 

c. The middle temporal branch arises just above the zygoma, an 
pierces the temporal aponeurosis to enter the substance of th 
temporal muscle: it anastomoses with branches of the interna 
maxillary artery. 

d. A small branch of the temporal artery is likewise foun 
between the layers of the temporal fascia ; this anastomoses wit 
an offset of the lachrymal. 
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The temporal vein commences on the side of the head (p. 6) and Correspond- 
is contiguous to its companion artery. Near the zygoma it is ing ai 
joined by the middle temporal vein; next it receives branches 

_ which are companions of the offsets of the artery ; and it ends by 

uniting with the internai maxillary vein. 

_ Directions. The lower part of the neck will not be used again 

for some days, so that the dissector may stitch together the flaps 

_f skin, when he has applied salt to preserve it. 


Secrion V1. 
PTERYGO-MAXILLARY REGION. 


In this region are included the muscles superficial to and beneath Contents of 
the ramus of the lower jaw, together with the articulation of that "° sim 
bone. In contact with the muscles (pterygoid) beneath the jaw, 
are the internal maxillary bloodvessels, and the inferior maxillary 
trunk of the fifth nerve. 

Dissection. The masseter muscle, which is superficial to the Dissection. 

bones, has been partly laid bare in the dissection of the facial nerve. 
‘To see it more fully the branches of the facial nerve, and the 
transverse facial artery should be cut through, and turned back- 
wards off the face. <A little cleaning will suffice to define the 
origin and insertion of the muscle. 

Should there be any tow or cotton wool in the mouth let it be 
removed. 

The MASSETER (fig. 6, 1) is partly aponeurotic at the upper Masseter. 

attachment. It arises from all the lower border of the zygomatic Origin. 
arch, extending forwards to ‘the upper jaw; and from the inner 
‘surface of the arch by fine fleshy fibres. Most of the fibres are 
inclined down and somewhat back, and are inserted into the outer Insertion. 
surface of the coronoid process, ramus, and angle of the lower jaw ; 
‘but a few are fixed into the contiguous part of the body of the 
bone as far as the second molar tooth. Some of the hinder and 
deeper fibres are inclined downwards and forwards across the 
others. 

The lower part of the masseter is subcutaneous, but the upper is Muscle 
partly concealed by the parotid gland (socia parotidis), and is Pan: 
crossed by Stenson’s duct, and by the transverse facial vessels and 
the facial nerve. The anterior border projects over the buccinator 
muscle, and a quantity of fat resembling that in the orbit is found 
beneath it. The muscle covers the ramus of the jaw, and the lies on the 
masseteric branches of nerve and artery entering it at the under }"- 
surface. 

Action. It raises the lower jaw with the internal pterygoid in the Use. 

mastication of the food. 

Dissection. To lay bare the temporal muscle to its insertion, the To see sur- 


face of tem- 
following dissection may be made :—The temporal fascia is to be 
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detached from the upper border of the zygomatic arch, and to be 
removed from the surface of the muscle. Next, the arch of the 
zygoma is to be sawn through in front and behind, so as to include 
all its length ; and is to be thrown down (without being cut off) 
with the masseter muscle still attached to it, by separating the 
fibres of that muscle from the ramus of the jaw. In detaching the 
masseter muscle, its nerve and artery, which pass through the 
sigmoid notch, will be found. 

The surface of the temporal muscle may be then cleaned ; and 
to expose its insertion and deep origin, let the coronoid process be 
sawn off by a cut passing from the centre of the sigmoid notch 
nearly to the last molar tooth, so as to include the whole insertion 
of the muscle. Before sawing the bone let the student find and 
separate from the muscle the buccal vessels and nerve issuing 
from beneath it. Lastly, the coronoid process should be raised and 
the fat removed, in order that the lower fibres of the temporal 
muscle, and their contiguity to the external pterygoid close below 
them, may be observed. 

The temporal muscle (fig. 18, ') takes its origin from the whole 
of the temporal fossa (p. 4), reaching up to the semicircular line 
on the side of the skull, and downwards to the crest on the outer 
aspect of the great wing of the sphenoid bone. From this exten- 
sive attachment, as well as from the fascia over it, the fibres con- 
verge to a superficial tendon, which is inserted into the inner 
surface of the coronoid process, as well as into a groove on the 
same process which reaches from the apex to near the last mola 
tooth. 

Behind the posterior border of the tendon are the masseteri 
vessels and nerve, and in front of it the buccal vessels and nerve 
the last nerve perforates occasionally some of the fibres of th 
muscle. 

Action. All the fibres contracting the muscle will raise th 
mandible and press it forcibly against the upper jaw; but th 
hinder fibres may retract the lower jaw after it has been move 
forwards by the external pterygoid. 

Dissection. For the display of the pterygoid muscles (fig. 18) 
it will be necessary to remove a piece of the ramus of the jaw 
But the greater part of the temporal muscle is to be first de 
tached from the subjacent bone with the handle of the scalpe 
and the deep temporal vessels and nerves are to be sought in it 
fibres. 

A piece of the ramus is next to be taken away by sawing acros 
the bone close to the condyle, and again close above the dent: 
foramen ; and to make the dental vessels and nerve in conta 
with its inner surface secure from injury, the handle of the scalp 
may be inserted between them and the bone, and carried dow1 
wards to their entrance into the foramen. The masseteric arter 
and nerve are liable to be cut in sawing the bone; should thes 
be divided, turn them upwards for the present, and afterwards t 
together the ends. 


POSITION OF VESSELS AND NERVES. 


After the loose piece of bone has been removed, and the sub- 
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take it away 


jJacent parts freed from much fat, the pterygoid muscles will *" the fat. 


appear,—the external () being directed outwards to the condyle 
of the jaw, and the internal (*), which is parallel in direction to 
the masseter, being inclined to the angle of the jaw. In removing 
the fatty tissue, the student must be careful not to take away the 
thin internal lateral ligament, which lies on the internal pterygoid 
muscle beneath the ramus. overon 
Position of vessels. Crossing inwards over the external pterygoid 
muscle, is the internal maxillary artery, which distributes offsets 


Fig. 18.* 


upwards and downwards: sometimes the artery will be placed 
beneath the muscle. The veins with the artery are large and 
plexiform: and may be taken away. 

Position of nerves. Most of the branches of the inferior maxillary 
nerve appear in this dissection. Thus, issumg from beneath the 
lower border of the external pterygoid are the large dental and 
gustatory nerves, the latter being the more internal of the two ; 
and coming out behind the joint of the jaw is the auriculo-temporal 
nerve. Appearing between the upper border of the muscle and 
the cranium, are the small masseteric and deep temporal nerves. 
The buccal branch of the nerve perforates the fibres of the same 
muscle near the inner attachment. Branches of the above-men- 


* Superficial view of the pterygoid region (Quain’s ‘‘ Arteries”). 1. Tem- 
poral muscle. 2. External pterygoid. 3. Internal pterygoid. 4. Buccinator. 
5. Digastrie and stylo-hyoid muscles cut and thrown back. 6, Common 
carotid dividing into external and internal trunks. 8. Internal maxillary 
artery (beneath the pterygoid instead of over it) and its branches.—The nerves 
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tioned artery accompany the nerves. Coursing along the posterior 
part of the upper jaw, is the small posterior dental nerve with an 
artery. 

Between the jaws is the whitish narrow band of the pterygo- 
maxillary ligament, to which the buccinator and superior constrictor | 
muscles are connected. 

The EXTERNAL PTERYGOID MUSCLE (fig. 18, *) extends almost hori- 
zoutally from the zygomatic fossa to the neck of the lower jaw. 
Its origin is from the outer surface of the great wing of the 
sphenoid bone below the crest, and from the outer surface of the 
external pterygoid plate. The fibres are directed outwards and 
somewhat backwards, those attached to the upper margin of the 
spheno-maxillary fissure forming at first a separate bundle, and are 
inserted into the hollow in front of the neck of the lower jaw bone, 
and into the interarticular fibro-cartilage of the joint. 

Externally the pterygoid is concealed by the temporal muscle 
and the lower jaw, and the internal maxillary artery lies on it. 
By the deep surface it is in contact with the inferior maxillary 
nerve, with a plexus of veins, and with the internal lateral ligament | 
of the joint of the jaw. The parts in contact with the borders of 
the muscle have been enumerated before. 

Sometimes the slip of the muscle, which is attached to the margin 
of the spheno-maxillary fissure and the root of the external ptery- 
goid plate, is described as a separate head with an insertion into 
the interarticular cartilage. 

Action. If both muscles act the jaw is moved forwards, so that 
the lower dental arch is placed in front of the upper, and the 
grinding teeth are rubbed together in an antero-posterior direction. 
In order that the lower front teeth may be able to pass the others 
the jaw is depressed, 

One muscle contracting (say the right), the condyle of the same 
side is drawn inwards and forwards, and the grinding teeth of the 
lower jaw are moved horizontally to the left across those of the 
upper. By the alternate action of the two muscles the trituration 
of the food is effected. 

The INTERNAL PTERYGOID MUSCLE (fig. 18, *) is nearly parallel to 
the ramus of the jaw, and its fibres are longer than those of the 
preceding muscle. Arising in the pterygoid fossa, and chiefly from 
the inner surface of the external pterygoid plate, the muscle is 
further attached below, outside the fossa, to the outer surface of 
the tuberosity of the palate bone, and to the tuberosity of the 
upper jaw bone. The fibres descend to be inserted into the angle, 
and into the inner surface of the ramus of the jaw as high as the 
inferior dental foramen. 

On the muscle are placed the dental and gustatory nerves, the 
dental artery, and the internal lateral ligament of the jaw. The 
deep surface is in relation below with the ‘superior constrictor, and 
at its origin with the tensor palati myscle. _ 

Action. From the “direction and attachment of the fibres the 
muscle will unite with the masseter in elevating the jaw. 
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Directions. Before proceeding further in the dissection, the 
student may learn the anatomy of the artictilation of the lower 


jaw. 

‘TEMPORO-MAXILLARY ARTICULATION. In this articulation are com- Joint of 
bined the condyle of the jaw and the anterior part of the glenoid We}: 
fossa of the temporal bone; but the osseous surfaces are not in 
contact, for a piece of fibro-cartilage with two synovial sacs is 
interposed between them. The bones are retained in apposition 
mostly by the strong muscles of the lower jaw ; but the following 
ligaments serve to unite them. 

Capsule. This is a thin fibrous tube enclosing the bones, and is Capsule of 
wider above than below. By the upper end it is fixed around the ™?/?™* 
articular surface of the temporal bone in front of the Glaserian 
fissure ; and it is inserted below around the condyle of the lower 
jaw. The space in the interior is divided into two, upper and 
lower, by a piece of fibro-cartilage, which is united to the capsule 
by its circumference. 

The external lateral is a short ligamentous band, being but a part External 
of the capsule, which is attached above to the tubercle at the root *™ pad 
of the zygoma, and below to the outer side of the neck of the 
inferior maxilla. 

The internal lateral ligament (fig. 19, 1) is a long, thin, mem- internal. 
branous band, which is not in contact with the joint. Superiorly it ae aoe 
is connected to a projection inside the glenoid fossa, which consists 
of the spinous process of the sphenoid and the vaginal process of 
the temporal bone ; and inferiorly it is inserted into the orifice of 
the dental canal in the lower jaw. The ligament lies between the 
jaw and the internal pterygoid ; and its origin is concealed by the 
external pterygoid muscle. Between the ligament and the jaw the 
internal maxillary artery intervenes. 

Dissection. After the external lateral ligament and the capsule Dissection. 
of the joint have been examined, an interarticular fibro-cartilage, 
with a hollow above and below it, will be exposed by taking away 
the capsule on the outer side (fig. 20). 

The interarticular fibro-cartilage (fig. 20,*) is adapted to the sur- Fibro-carti- 
faces of the bones. It is elongated transversely, is thinner in the lage ; 
centre than at the margins, and an aperture is sometimes present in 
the middle. The upper surface fits into the glenoid fossa, being 
concayo-convex from before backwards, and the lower is moulded and attach- 
on the convexity of the condyle of the jaw. By the circumference ments. 
it is connected with the capsule and the external lateral ligament ; 
and in front the external pterygoid muscle is attached to it. 

This interarticular pad allows greater freedom of movement in the Use. 
joint without dislocation; diminishes the injurious effect of pressure ; 
and deadens the sound of the jaw striking the skull. 

Two synovial membranes are present in the articulation—one above, ba syno- 
and one below the fibro-cartilage. The lower one is the smaller of Mas an 


the two. 


Another structure—the stylo-mamillary ligament (fig. 20,°) is eS a 
described as a uniting band to this articulation. It is a process of ment. 
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the deep cervical fascia, which extends from the styloid process to 
the hinder part of the ramus of the jaw: it gives attachment to 
the stylo-glossus muscle, and separates the parotid and submaxillary 
glands. ; 

Articular surfaces of the bones. The lower jaw possesses a thin 
narrow condyle, which is elongated transversely, and directed back- 
wards and inwards. 

On the temporal bone is a narrow deep articular hollow (glenoid 
fossa), which is lengthened from without in, and is placed in front of 


Fig. 19.* Fig. 20.+ 


the Glaserian fissure. In front of this is a prominence of bone, 
(transverse root of the zygomatic process) which is convex from 
before back and rather hollowed from side to side. 

Movements of the joint. This condyloid articulation is provided 
with an up and down, a to and fro, and a lateral movement. 

In depressing the jaw, as in opening the mouth, the articular con- 
dyle moves forwards till it is placed under the convexity at the 
fore part of the articular hollow, but the interposed concave fibro- 
cartilage gives security to the joint. Even with this provision, a 
slight degree more of sudden motion throws the condyle off the 
prominence of the temporal bone into the zygomatic fossa, and 
gives rise to dislocation. 

In this movement the fore and lateral parts of the capsule are 
made tight ; and the fibro-cartilage is drawn forwards with the con- 
dyle by the external pterygoid muscle. 

When the jaw is elevated and the mouth closed, the condyle and 
the fibro-cartilage glide back into the glenoid fossa. In this posi- 
tion the jaw is placed in the state of greatest security against dis- 
location. 

The ligaments and the surrounding muscles, which were stretched 
in the previous movement, are then set at rest. 


* Ligaments of the jaw—an inner view (Bourgery and Jacob). 1. Internal 
lateral ligament. 2. Stylo-maxillary. 

t A view of the interior of the compound temporo-maxillary joint (Bourge 
and Jacob). 3. Stylo-maxillary ligament. 4. Interarticular dro-gxr ae 
the dark intervals above and below are the hollows containing the synovial 
membranes. 
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: During the horizontal motion forwards and backwards the condyle Forward and 

_ 4s moved successively to the front and back of the temporal articu- backward 

_ lar surface ; and the lower jaw is slightly depressed, in order that i 

1 ee os teeth in the upper dental arch should not impede those of moves. 
‘the lower. 

By turns the front and back of the capsule will be stretched ; and State of 
‘the fibro-cartilage always follows the condyle of the jaw, even in "&™"*. 
dislocation. 

Too great motion forwards will be prevented by the coronoid pro- 

‘cess of the jaw striking against the zygomatic arch; and that back- 
wards, by the meeting of the condyle and the auditory process of 
the os temporis. 

Lateral horizontal movement puts the jaw first to one side and Lateral 
then to the other. When the jaw is forced to the left side, the eamani 
right condyle sinks into its articular hollow, whilst the left is pro- condyle 
jected ; and the grinding teeth of the lower dental arch are moved ™°Y* 
to the left across those of the upper. By the alternate action to 
opposite sides the food is triturated. 

The imner part of the capsule on the right, and the outer part on State of 
the left side, will be put on the stretch when the jaw is carried to B Saag 
the left of the middle line ; and the opposite. 

With old edentulous jaws the capsule is much enlarged, and per- Joint in 
mits the condyle to wander backwards behind the Glaserian fissure. SEREOES 

Without this provision the altered lower jaw would not meet the 
‘upper to crush the food. 

Dissection. The condyle of the jaw is next to be disarticulated, ae 
the external pterygoid muscle being still uncut ; and it with the nerve, 
attached muscle is to be drawn forwards so as to allow the fifth 
nerve to be seen. Whilst cutting through the joint capsule, the 
dissector must be careful of the auriculo-temporal nerve close beneath 
(fig. 21). 

On drawing forwards the pterygoid muscle, and removing some 
fat, the dissector will find the trunk of the inferior maxillary nerve. 

All the small muscular branches of the nerve before noted should 

be traced to the trunk in the foramen ovale of the sphenoid bone. 

The auriculo-temporal branch should be followed backwards with 

-care behind the articulation, and the dental and gustatory nerves 

beneath the muscle should be cleaned. The small chorda tympani and chorda 
is then to be found joining the posterior part of the gustatory nerve ae 
near the skull. 

The middle meningeal artery isto be sought beneath the external and arteries. 
pterygoid. Sometimes the trunk of the internal maxillary artery 
Jies beneath that muscle, and in such case, it and its branches are 
to be traced out. 

The INTERNAL MAXILLARY ARTERY (fig. 17, #) is one of the ter- Internal 
minal branches of the external carotid, and takes a winding course pe y 
beneath the lower jaw and the temporal muscle to the spheno- 
maxillary fossa, where it ends in branches for the face, the interior 
of the nose, and the palate and pharynx. 


At first the artery is directed inwards beneath the jaw, between Course and 
connections. 
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that bone and the internal lateral ligament of the joint, and crosses: 
the dental nerve. Next, the vessel winds over the external ptery- 
goid muscle, being placed between it and the temporal muscle. And 
lastly, the artery enters the spheno-maxillary fossa between the 
processes of origin of the external pterygoid. The course of the 
artery is sometimes beneath, instead of oyer the external pterygoid = 
in such a state the artery gains the spheno-maxillary fossa by commg 
upwards through the origin of the muscle, as in the woodcut. 

The branches of this artery are very numerous, and are classed 
into three sets: thus one set arises beneath the jaw; another between 
the muscles ; and another in the spheno-maxillary fossa. 

Two branches, viz., the inferior dental and middle meningeal, leave 
the internal maxillary artery whilst it is in contact with the ramus. 
of the jaw. 

The inferior dental branch descends between the internal lateral 
ligament and the jaw, and enters the foramen on the inner surface: 
of the ramus, along with the dental nerve ; it supplies the teeth, 
and ends in the lower part of the face. 

As this artery is about to enter the foramen it furnishes a small 
twig, mylo-hyoid branch, to the muscle of that name ; this is con- 
ducted by a groove on the inner surface of the bone, in company 
with a branch from the dental nerve, to the superficial surface of 
the mylo-hyoid muscle, where it anastomoses with the submental 
artery. 

The great meningeal artery is the largest branch, and arises oppo- 
site the preceding. It ascends beneath the external pterygoid muscle, 
and (oftentimes) between the roots of the auriculo-temporal nerve ; 
crossing the internal lateral ligament, it enters the skull through 
the foramen spinosum of the sphenoid bone. When in the skull 
the artery ascends to the vertex of the head, and supplies the bone 
and the dura mater(p.15). Before the meningeal artery enters the 
skull, it furnishes the following small branches :— 

a. The tympanic branch (inferior) passes into the tympanum 
through the Glaserian fissure, and is distributed to the membrana 
tympani and that cavity. 

b. A deep auricular branch arises with the former or separately, 
enters the meatus through the cartilage, or between this and the 
bone, and ramifies in the meatus and on the membrana tympani. 

e. The small meningeal branch begins near the skull, and courses: 
through the foramen ovale with the inferior maxillary nerve ; it 
ramifies in the dura mater in the middle fossa of the skull. 

Another small branch springs from the dental artery or the internal 
maxillary trunk, and accompanying the gustatory nerve, ends in the 
cheek and the mucous membrane of the mouth. 

The branches from the second part of the artery, viz. whilst it is: 
between the temporalis and pterygoideus externus are distributed to. 
the temporal, masseteric, buccal, and pterygoid muscles. 

The deep temporal arteries are two in number (anterior and pos- 
terior) ; and each occupies the part of the temporal fossa indicated 
by its name. They ascend beneath the temporal muscle, and anas- 
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tomose with the superficial temporal artery : the anterior commu- 
_nicates, through the malar bone, with branches of the lachrymal 
artery. ; 
_ When the parent trunk has the unusual position beneath the 
pterygoid, the anterior branch lies under that muscle, instead of 
over it. 

The masseteric artery is directed outwards with the nerve of the to the 
same name behind the tendon of the temporal muscle ; and passing eee 
through the sigmoid notch, enters the under surface of the masseter 
muscle. Its branches anastomose with the other offsets to the muscle 
from the external carotid trunk. 

The buccal branch quits the artery near the upper jaw, and in the to the bue- 
unusual position of the artery it may perforate the fibres of the page 
pterygoid ; it descends beneath the coronoid process with its com- 
panion nerve, and is distributed to the buccinator muscle, the cheek, 
and the side of the face, joming the branches of the facial artery. 

The pterygoid branches are uncertain in their position ; whether to pterygoid 
derived from the trunk or some of the branches of the internal ™'S*- 
maxillary, they enter both pterygoid muscles. 

Of the branches that arise from the artery when it enters the Branches of 
spheno-maxillary fossa, only one, the superior dental, will be now besa 
described. The remainder will be examined with the superior 2Ow seen. 
maxillary nerve and Meckel’s ganglion ; they are infraorbital (p. 

102), superior palatine, naso-palatine, vidian, and pterygo-palatine 
(Secrion 14). 

The superior or posterior dental branch takes origin near the top Superior 
of the upper maxilla, and descends with a tortuous course on the “! 
outer surface of that bone, along with a small branch of the superior 
maxillary nerve. It sends twigs into the foramina in the bone, and 
supplies the upper molar and bicuspid teeth; but some external 
offsets are furnished to the gums. A few branches reach the lining 
membrane of the antrum. 

The INTERNAL MAXILLARY VEIN receive the offsets accompanying Internal 

the branches of the artery in the first two parts of its course : these ah 
veins form a plexus—pterygoid, between the two pterygoid muscles, Plexus, 
and in part between the temporal and external pterygoid muscles. 
This anastomosis communicates with the alveolar plexus ; with the 
facial vein by a large branch (anterior internal maxillary) ; and 
with the cavernous sinus in the interior of the skull, by veinules 
that pass through the base of the cranium. 

Escaping from the plexus, the vein accompanies the artery to and ends it 
the parotid gland, and there joins the superficial temporal vein,— Redan 
the union cf the two giving rise to the external jugular. Some- 
times this common vessel enters the internal jugular vein (p. 29). 

The INFERIOR MAXILLARY NERVE (fig. 21) is the largest of the Inferior 
three trunks arising from the Gasserian ganglion (p. 18). It leaves nerve. i 
the skull by the foramen ovale in the sphenoid bone, and divides 
beneath the external pterygoid muscle into two chief pieces, viz. an 
anterior, small, moto-sensory part; and a large, posterior, chiefly 
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Directions. Should the internal maxillary artery obstruct. the 
view of the nerve, it may be cut through. 

The sMALLER PART, formed mainly by its contribution from the 
trunk of the nerve, receives nearly all the fibrils of the motor root, 
and ends in branches for the muscles of the jaw, viz. temporal, 
masseter, and one pterygoid ; and for the muscle of the cheek, the 
buccinator. 

The deep temporal branches (*) are furnished to the under sur- 
face of the temporal muscle. Like the arteries, they are two in 


number, anterior and posterior, and course upwards beneath the 
external pterygoid muscle. 

The posterior branch is the smallest, and is often derived from the 
masseteric nerve ; it is placed near the back of the temporal fossa. 

The anterior branch supplies the greater part of the muscle, and 
communicates sometimes with the buccal nerve. 

The masseteric branch (*) takes a backward course above the 
external pterygoid muscle, and through the sigmoid notch, to the 
under surface of the masseter muscle : in the masseter the nerve 
can be followed to near the anterior border. As this branch passes 


by the articulation of the jaw it gives one or more twigs to that 
joint. 


* Deep view of the pterygoid region (Illustrations of Dissections). Museles : 
a. Temporal reflected. 0. Condyle of the jaw disarticulated with the external 
pterygoid attached to it. c¢. Internal pterygoid. d. Buccinator. jf. Masseter 
thrown down. Nerves: 1. Buccal. 2. Masseteric, cut. 3. Deep temporal. 
4. Auriculo-temporal. 6. Chorda tympani. 7. Inferior dental. 8. Gusta- 
tory. 10. Internal lateral ligament of the lower jaw. ‘The arteries are not 
figured, with the exception of the internal maxillary trunk which is marked 


with 9: the offsets of the artery accompany the nerves, being named like 
them. 
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The pterygoid branches come from both parts of the inferior Branches to 
maxillary nerve. pterygoid 

The branch or branches to the external pterygoid spring from the pyteral, 
small part, or from the buccal nerve, and enter the under surface 
of its muscle. 

The nerve to the internal pterygoid arises from the large part of Internal. 
the maxillary trunk close to the skull, and may be followed beneath 

the upper border to the deep surface of the muscle ; it will be learnt 
in the dissection of the otic ganglion (Srcrion 14). 

The buccal branch (*), longer and larger than the others, perfo- Buccinator 
rates the external pterygoid, and is directed inwards, beneath the "’” 
‘coronoid process to the surfaee of the buccinator, where it ends in 
terminal branches. As it perforates the pterygoid muscle filaments 
are given to the fleshy substance ; and after it has passed through supplies 
the fibres it furnishes a branch to the temporal muscle. The nerve Sl 
is directed towards the angle of the mouth, supplying the integu- 
ment, the buccinator muscle, and the lining mucous membrane. It and mucous 
is united freely with the facial nerve, the two forming a plexus. sama es 

The LARGER PART of the inferior maxillary nerve divides into Sensory 
three trunks—auriculo-temporal, dental, and gustatory. A few of Pe 
the fibrils of the small (motor) root are applied to it, and are con- maxillary. 
veyed to certain muscles, viz. tensor tympani, circumflexus palati, 
pterygoideus internus, mylohyoideus, and digastricus. 

The AURICULO-TEMPORAL NERVE (*) separates from the others Auriculo- 
mear the base of the skull, and has commonly two roots. Its course a a 
to the surface of the head is directed first backwards beneath the 
external pterygoid muscle, as far as the inner part of the articula- lies beneath 
tion of the jaw ; and then, upwards with the temporal artery in front ”” 
of the ear. The nerve furnishes branches to the surrounding parts, and supplies 
viz., the joint, the ear, and the parotid gland; and it communicates "™"* 
with the facial nerve. Its ramifications on the head are described 
at page 8. In the part now dissected its branches are the fol- 
lowing :— 

a. Branches of the meatus auditorius. Two offsets are given to to the 
the meatus from the point of union of the branches of the facial ne 
with the auriculo-temporal nerve, and enter that tube between the 
cartilage and bone. 

b. Articular branch. The branch to the joint of the jaw arises near and joint of 
the same spot as the preceding, or from the branches to the meatus. 3°” ’ 

c. The inferior auricular branch supplies the external ear below the ear, and 
the meatus auditorius : it sends offsets along the internal maxillary 
artery, which communicate with the sympathetic nerve. 

d. Parotid branches. These small filaments ramify in the gland. parotid; 

e. Communicating branches. Two or more branches around the ex- pa pee 
ternal carotid artery communicate with the facial and sympathetic thetic, 
nerves. 

The INFERIOR DENTAL (7) is the largest of the three trunks into Inferior 
which the inferior maxillary nerve divides. In its course to the canal 
in the lower jaw, the nerve is external to the gustatory, and lies at is between 
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on the internal pterygoid, and on the internal lateral ligament near 
the dental foramen. After the nerve enters the bone, it is con- 
tinued forwards beneath the teeth to the foramen in the side of the 
jaw, and ends at that spot by dividing into an incisor and a labial 
branch. Only one muscular offset (mylo-hyoid) is supplied by the 
dental nerve before it enters the bone. Its branches are :— 

a. The mylo-hyoid branch arises from the trunk of the nerve 
near the dental foramen, and is continued along a groove on the 
inner aspect of the ramus of the jaw to the cutaneous surface of 
the mylo-hyoideus, and to the anterior belly of the digastric muscle. 

b. The dental branches arise in the bone, and supply the molar 
and bicuspid teeth. If the bone is soft, the canal containing the 
nerve and artery may be laid open so as to expose these branches. 

c. The incisor branch continues the trunk of the nerve onwards 
to the middle line, and furnishes offsets to the canine and incisor 
teeth, beneath which it les. 

d. The labial branch (mental ?) (fig. 9, ) issues on the face 
beneath the depressor of the angle of the mouth. It gives branches 
to the muscles below the aperture of the mouth, and communicates 
with the facial nerve ; but the greater part of the branch is directed 
upwards beneath the depressor labii inferioris, and is distributed on 
the inner and outer surfaces of the lower lip. ° 

The inferior dental artery, after entering the lower jaw, has a 
similar course and distribution to the nerve. Thus it supplies off- 
sets to the bone, dental branches to the molar and bicuspid teeth, 
and ends anteriorly in an incisor and a labial branch. 

The incisor branch is continued to the symphysis of the jaw, 
where it ends in the bone: it lies beneath the canine and incisor 
teeth, to which it furnishes twigs. 

The labial branch, issuing by the labial foramen, ramifies in the 
structures covering the lower jaw, and communicates with the 
branches of the facial artery. 

The GUSTATORY or LINGUAL NERVE (°) is the remaining trunk of 
the inferior maxillary, and is concealed at first, like the others, by 
the external pterygoid muscle. It is then inclined inwards with a 
small artery over the internal pterygoid muscle, and under cover of 
the side of the jaw to the tongue. The remainder of the nerve will 
be seen in the dissection of the submaxillary region. 

In this course under the jaw the nerve does not distribute any 
branch to the parts around, but the following communicating branch 
is received by it. 

The chorda tympani is a branch of the facial nerve, and is dis- 
tributed to the tongue. Escaping from the tympanum by the Gla- 
serian fissure, this small branch (°) is applied to the gustatory nerve 
at an acute angle. At the point of junction some fibrils communi- 
cate with the gustatory, but the greater part of the chorda tympani 
is conducted along that nerve to the tongue. 

, The origin of the nerve, and its course across the tympanum t 
its position beneath the external pterygoid, are described iq 
Section 14. 
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The submaxillary region is situate between the lower jaw and 
the hyoid bone. In it are contained the muscles of the os hyoides P#"ts mit. 
and tongue, the vessels and nerves of the tongue, and the sublingual 
and submaxillary glands. ) 

Position. In this dissection the position of the neck is the same Position of 
as for the examination of the anterior triangle. Se ata 

Dissection. If any fatty tissue has been left on the submaxillary Dissection. 
gland, or on the mylo-hyoid muscle, when the anterior triangular 
space was dissected, let it be taken away. 

The submaxillary gland (fig. 16, ") lies below the jaw in the Situation 
anterior part of the space limited by that bone and the digastric 
muscle. Its shape is irregular, and the facial artery winds over 
the surface. It rests on the mylo-hyoideus, and sends a deep Parad 
process round the posterior or free border of that muscle. In 
front of it is the anterior belly of the digastric ; and behind is the oe ae 
stylo-maxillary ligament separating it from the parotid. Occupying eae 
a position somewhat below the side of the jaw, the gland is very 
near the surface, being covered only by the integuments and 
platysma, and the deep fascia. 

In structure the submaxillary resembles the parotid gland (p. 30); Structure. 
and its duct—duct of Wharton—issuing from the deep process, 
extends beneath the mylo-hyoid muscle to the mouth. 

Dissection. To see the mylo-hyoid muscle, detach the anterior Dissection. 
belly of the digastric from the jaw, and dislodge without injury 
the submaxillary gland from beneath the bone. 

The MYLO-HYOm MUSCLE (fig. 33, *) is triangular in shape, with Mylo- 
the base at the jaw and the apex at the hyoid bone, and unites P¥%es 
along the middle line with its fellow of the opposite side, It arises arises from 
from the mylo-hyoid ridge on the inner surface of the lower jaw /°W: 
as far back as the last molar tooth ; and is inserted into the middle inserted. 
of the body of the os hyoides, as well as into a central tendinous 0,vo" 
band between that bone and the jaw. 

On the cutaneous surface lie the digastric muscle, and the sub- Parts 

maxillary gland, the facial artery with the submental offset, and eras 
its own branch of nerve and artery. Its fibres are frequently 
deficient near the jaw, and allow the next muscle to be seen. 
Only the posterior border is unattached, and round it a piece of the 
submaxillary gland winds. The parts in contact with the deep 
surface of the muscle will be perceived after the undermentioned 
dissection has been made. 

Action. The lower jaw being fixed the muscle approaches the os a os 
hyoides to the jaw, enlarging the pharynx preparatory to swallowing. : 

With the hyoid bone immoveable, the mylo-hyoideus can help in on jaw, 
depressing the jaw, and opening the mouth. 
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Dissection. To bring into view the muscles beneath the mylo- 
hyoid, and to trace the vessels and nerves to the substance of the 
tongue (as in figure 23), the student should first divide the facial 
vessels on the jaw, and remove them with the superficial part of 
the submaxillary gland; but he should be careful to leave the 
deep part of the gland which turns beneath the mylo-hyoideus, 
because the small submaxillary ganglion is in contact with it. 
Next he should cut through the small branches of vessels and 
nerve on the surface of the mylo-hyoideus ; and detaching that 
muscle from the jaw and its fellow, should throw it down to 
the os hyoides, but without injuring the genio-hyoid muscle 
beneath it. 

Afterwards the bone is to be sawn through on the right side of 
the muscles attached to the symphysis, the soft parts covering the 
lower jaw having been previously cut. The side of the jaw, which 
will then be loose (for the ramus of the bone has been sawn 
before), is to be raised to see the parts beneath, and it may be 
fastened up out of the way with a stitch; but it should not be 
detached from the mucous membrane of the mouth. 

The apex of the tongue is to be now pulled well out of the 
mouth over the upper teeth, and fastened with a stitch to the 
septum of the nose, whilst the left half of the jaw is to be drawn 
down forcibly with hooks. The scalpel should be then passed from 
below upwards between the sawn surfaces of the bone, for the 
purpose of dividing a strong band of the mucous membrane of the 
mouth ; and it should be carried onwards along the middle line of | 
the tongue to the tip. 

By means of a stitch the os hyoides may be fastened down, to 
make tight the muscular fibres. All the fat and areolar tissue are 
to be removed, and in doing this the student is to take care of the 
Whartonian duct; of the hypoglossal nerve and _ its branches, 
which lie on the hyo-glossus muscle, and especially of its small 
offset ascending to the stylo-glossus muscle ; also of the gustatory 
nerve nearer the jaw. Between the gustatory nerve and the deep 
part of the submaxillary gland the dissector should seek the small 
submaxillary ganglion (smaller than a pin’s head), with its offsets ; 
and should endeavour to separate from the trunk of the gustatory 
the small chorda tympani nerve, and to define the offset from it to 
the submaxillary ganglion. 

At the hinder border of the hyo-glossus clean the lingual vessels, 
the stylo-hyoid ligament, and the glosso-pharyngeal nerve, all 
passing beneath that muscle ; and at the anterior border find the 
issuing ranine vessels which, with the gustatory and hypo- 
glossal nerves, are to be traced on the under surface of the to 
to the tip. 

Parts beneath mylo-hyoideus (fig. 23). The relative position 
of the objects brought into view by the steps of the previous 
dissection is now apparent :—Extending from the cornu of ‘ars 
hyoid bone to the side of the tongue is the hyo-glossugs muscle, 
whose fibres are crossed superiorly by those of the stylo-glossus. 
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On the hyo-glossus are placed, from below upwards, the hypo- 
glossal nerve, the Whartonian duct, and the gustatory nerve, the 
latter crossing the duct ; and near the inner border of the muscle 
the two nerves are united by branches. Beneath the same muscle 
lie, from below upwards, the lingual artery with its vein, the stylo- 
hyoid ligament, and the glosso-pharyngeal nerve. Above the hyo- 
glossus is the mucous membrane of the mouth, with the sublingual 
gland attached to it in front, and some fibres of the superior con- 
strictor muscle covering it behind near the jaw. 

Between the chin and the os hyoides, along the middle line, is 
situate the genio-hyoid muscle ; and larger and deeper than it is 
a fan-shaped muscle, the genio-hyo-glossus. Along the outer 
side of the last muscle le the ranine vessels ; and a sublingual 
branch for the gland of the same name springs from the lingual 
artery at the inner border of the hyo-glossus. On the under 
surface of the tongue, near the margin, lies the gustatory nerve ; 
and in the fibres of the genio-hyo-glossus runs the hypoglossal 
nerve. 

The HY0-GLOSsUS MUSCLE (fig. 22,1) is thin and somewhat square 
in shape. The muscle arises from the lateral part of the body of 
the os hyoides (basio-glossus), and from all the great cornu of 
the same bone (cerato-glossus). The two pieces form a thin 
sheet, and enter the back part and side of the tongue ; they will 
be seen afterwards to mingle with fibres of the palato- and stylo- 
glossus.* 

The parts in contact with the surfaces of the hyo-glossus have 
been already enumerated; and beneath the muscle also are 
portions of the genio-hyo-glossus and middle constrictor. Along 
the anterior border is the genio-hyo-glossus muscle. 

Action. When the tongue is at rest the muscle can bring that 
organ to the floor of the mouth, drawing down the sides and 
giving a rounded form to the dorsum ; but if the tongue is 
protruded from the mouth, the fibres will retract it into that 
cavity. 

If the tongue is fixed against the roof of the mouth by other 
muscles, even though the lower jaw is depressed, this muscle with 
the genio-hyo-glossus will elevate the os hyoides, and allow 
swallowing to take place. 

The styLo-GLossus (fig. 22, *) is a slender muscle, whose attach- 
ments are expressed by its name. Arising from the styloid process 
near the apex, and from the stylo-maxillary ligament, the muscle 
is continued forwards to the side of the tongue. Here it gives 
fibres to the dorsum, and turning to the under surface, extends to 
the tip of the tongue. Beneath the jaw this muscle is crossed by 
the gustatory nerve. 

Action. Both muscles will raise the back of the tongue against 


* A third part (chondro-glossus) is distinct from the others, and is not dis- 
sected ; it ends on the upper surface of the tongue near the root. For further 
details respecting the anatomy of this and the other lingual muscles, reference 
is to be made to the dissection of the tongue, Srorron 15. 
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the roof of the mouth, but if the tongue is protruded they will 
restore it to the cavity. 

One muscle can direct the point of the tongue towards its own 
side of the mouth. 

The GENIO-HyorD MUSCLE (fig. 22, *) arises from the lower of the 
two lateral tubercles on the inner aspect of the symphysis of the 
jaw, and is inserted into the 
middle of the hyoid bone. 

Covered by the mylo-hyoi- 
deus, this muscle rests on the 
genio-hyo-glossus. The inner 
border touches the muscle of 
the opposite side, and the 
two are often united. 

Action. As long as the 
mouth is shat it raises the 
hyoid bone ; but acting from 
the os hyoides, and the 
closers of the mouth being 
relaxed, it can depress the 
jaw and open the mouth. 

The GENIO - HYO - GLOSSUS 
(fig. 22, *) is the largest 
muscle of this region; it 
has a triangular form, with 
the apex at the jaw, and the 
base at the middle line of 
the tongue. It takes origin from the upper tubercle behind the 
symphysis of the jaw. From this spot the fibres radiate, the pos- 
terior passing downwards to their insertion into the body of the 
hyoid bone, the anterior forwards to the tip of the tongue, and the 
intermediate to the tongue from root to point. 

Lying along the middle of the tongue, it is in contact with its 
fellow. The lower border of the muscle corresponds with the genio- 
hyoideus, and the upper with the frenum lingue. On its outer 
side are the ranine vessels, and the hyo-glossus muscle ; and the. 
hypoglossal nerve perforates the posterior fibres. 

Action. By the simultaneous action of all the fibres the tongue is 
depressed in the floor of the mouth, and hollowed along the middle. 
But different parts of the muscle are thought to have different 
uses When they act from the jaw :—Thus the fibres attached to the 
os hyoides advance and fix that bone before swallowing ; the hinder 
tongue fibres raise the root of the tongue and protrude the tip, and 
the anterior then turn down the tip of the tongue over the teeth. 

When the mouth is open swallowing can be performed if the 
tongue is fixed against the teeth and roof of the mouth, because 
this muscle and the hyo-glossus can then raise the hyoid bone. 


* Muscles of the tongue. 1. Hyo-glossus. 2. Stylo-glossus. 3. Genio- 
hyo-glossus. 4. Genio-hyoideus. 5. Stylo-pharyngeus. 
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The lingual artery (fig. 17, f), arises from the external carotid Lingual 
between the superior thyroid and facial branches. At first it is ““"Y 
directed inwards above the os hyoides, and then upwards beneath Gene 
the hyo-glossus to the under part of the tongue (fig. 23) ; it ends Peneathhyo- 

- : . : glossus, 
at the anterior border of that muscle in the sublingual and ranine 
branches. Near the hyo-glossus the artery is crossed by the ninth 
nerve, and by the digastric and stylo-hyoid muscles. Beneath the 
hyo-glossus, the vessel rests on the middle constrictor and genio- 
hyo-glossus muscles, and is below the level of the glosso-pharyngeal 
nerve. Its branches are these :— 

a. A small hyoid branch is distributed on the upper border of Its branches 
the os hyoides, supplying the muscles ; it anastomoses with its °~ | 
fellow of the opposite side, and with the hyoid branch of the He 
superior thyroid artery of the same side. 

b. A branch to the dorsum of the tongue arises beneath the hyo- to back of 
glossus muscle, and ascends to supply the substance of the tongue ‘? tongues 
and the tonsil. The fibres of the hyo-glossus must be divided to 
see it. 

c. The sublingual branch springs from the final division of the to the sub- 
artery at the edge of the hyo-glossus, and is directed outwards Wied" 
to the gland of the same name. Some offsets supply the gums 
and the contiguous muscles, and one continues behind the incisor 
teeth to join a similar artery from the other side. 

d. The ranine branch (9) is the terminal part of the lingual to the sub- 
artery, and extends forwards along the outer side of the genio- aera 
hyo-glossus to the tip of the tongue where it ends. Muscular 
offsets are furnished to the substance of the tongue of the same 
side. This artery lies along the frenum lingue, but is embedded Ranine is 
in the muscular fibres. p ae a 

The lingual vein commences on both the upper and under yinguat 
surfaces of the tongue. It lies with its companion artery, and vein. 
ends in the internal jugular vein. 

The GUSTATORY or LINGUAL NERVE (fig. 23, ') has been followed Lingual 
in the pterygo-maxillary region to its passage between the ramus "”"” 
of the lower jaw and the internal pterygoid muscle (p. 92). In 
this dissection the nerve is inclined forwards to the side of the along side of 
tongue, across the mucous membrane of the mouth and the scan 
origin of the superior constrictor muscle, and above the deep part 
of the submaxillary gland. Lastly, it is directed across the 
Whartonian duct, and along the side of the tongue to the apex. 


Branches are furnished to the surrounding parts, thus :— gre ; 
Two or more offsets connect it with the submaxillary ganglion, oe ne 
Oo the gal- 

near the gland of that name. gion, 


Farther forwards branches descend on the hyo-glossus to unite to ninth 
in a kind of plexus with twigs of the hypoglossal nerve. aerS 

Other filaments are supplied to the mucous membrane of the fo 
mouth, the gums, and the sublingual gland. ers 

Lastly, the branches for the tongue ascend through the muscular ip ee 
substance, and are distributed to the conical and fungiform papilla, PPP 


The submawillary ganglion (fig. 23, *) resembles the other 
i 
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ganglia connected with the three trunks of the fifth nerve, and 
communicates with sensory, motory, and sympathetic nerves. It 
is smaller in size than the lenticular ganglion, is sometimes 
rather red, and is placed above the deep process of the submaxil- 
lary gland. Offsets proceed upwards to connect it with other 
nerves; and from the lower part arise the branches to the 
adjacent structures. 

Connection with nerves—roots. Two or three branches, in the 
form of loops, pass from the ganglion to the gustatory nerve. 


. Fig. 23.* 


At the posterior part the ganglion is further joined by an offset 
from the chorda tympani (of the facial nerve) which les in con- 
tact with the gustatory. And its sympathetic branch comes from 
the nerves around the facial artery. 

Branches. From the lower part of the ganglion five or six 
branches descend to the substance of the submaxillary gland ; 
and from the anterior part other filaments are furnished to the 
mucous membrane of the mouth and the Whartonian duct. 

Chorda tympani. Joining the gustatory above by fibrils (p. 92), 
it is applied to the back of that nerve till near the tongue, and 
can be easily separated from it; but beyond that point it enters 
amongst the fibres of the gustatory nerve and is conveyed to the 


tongue. Near the submaxillary gland an offset is sent to the 
submaxillary ganglion. 


* Deep view of the submaxillary region (Illustrations of Dissections). 
Muscles : A. Genio-hyo-glossus, 8, Genio-hyoideus. ©. Hyo-glossus. p. Stylo- 
glossus. E. Mylo-hyoideus reflected. u. Stylo-hyoideus. 3. Posterior belly 
of digastricus. Nerves: 1. Gustatory. 2. Submaxillary ganglion. 3. Whar- 
ton’s duct. 4. Glosso-pharyngeal nerve. 6. Hypo-glossal. 7. Upper laryn- 
geal. The lingual artery ramifies in this region, lying by the side of the 
hypoglossal nerve: the ranine offset is marked with 9. 
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The HYPO-GLOSSAL or NINTH NERVE (fig. 23, °) in the submaxillary Ninth 
‘region lies on the hyo-glossus muscle, being concealed by the eatin 
mylo-hyoideus : but at the inner border of the hyo-glossus it any and. 

~enters the fibres of the genio-hyo-glossus, and is continued along a 
the middle line of the tongue to the tip. 

Branches. On the hyo-glossus the ninth nerve furnishes branches Its branches 
to the muscles of the submaxillary region, except the mylo-hyoid ese 
and the digastric, viz., to the hyo-glossus, stylo-glossus, genio- 
hyoideus, and genio-hyo-glossus. Further, some offsets communi- 

cate with the gustatory nerve on the hyo-glossus. 

Along the middle of the tongue the nerve sends upwards long and the 
filaments which supply the muscular structure, and communicate aes 
with the gustatory nerve. 

The glosso-pharyngeal cranial nerve (fig. 23, *), issuing between Glosso-pha- 
the two carotid arteries, courses over the stylo-pharyngeus and ag 
the middle constrictor of the pharynx, and ends under the hyo- 
eglossus in branches for the tongue. See DissEcTIoN oF THE 
TONGUE. 

The duct of the submaxillary gland (fig. 23, *), Wharton’s duct, Wharton’s 
‘assues from the deep part of the glandular mass turning round the one 
border of the mylo-hyoid muscle. It is about two inches in length, 
and is directed upwards on the hyo-glossus muscle, and beneath 
the gustatory nerve, to open on the side of the frenum lingue in opens by 
the centre of an eminence : its opening in the mouth will be seen one 
if a bristle be passed along it. The duct has a thin wall, and 
consists externally of a fibrous layer with much elastic tissue and 
-a few pale muscular fibres, and internally of a mucous lining with 
flattened epithelium. . 

The deep part of the submaxillary gland extends along the 
‘side of the duct, reaching, in some instances, the sublingual gland. 

The sublingual gland (fig. 23, %) is somewhat of the shape of an Sublingual 
‘almond, and the longest measurement, which is about one inch and $s 
a half, is directed backwards. It is situate beneath the anterior tongue. 
part of the tongue, in contact with the inner surface of the lower 
jaw, and close to the symphysis. Separated from the cavity of 
‘the mouth by the mucous membrane, the gland is prolonged across 
the upper border of the genio-hyo-glossus muscle, so as to touch 
the one of the opposite side. 

The sublingual is an aggregation of small glandular masses, Structure 
-each being provided with a separate duct (Henle). The ducts Ducts open 
(ductus Riviniani) are from ten to eighteen in number. Some of '™™""™ 
them open beneath the tongue along a crescent-shaped fold of 
+he mucous membrane, and others join the Whartonian duct ; one 


-or more form a larger tube, which either joins that duct or opens 
mear it. 
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DISSECTION OF THE NECK. 


Secrion VIII. 
SUPERIOR MAXILLARY NERVE AND VESSELS. 


Directions. The student may examine next the right orbit, and 
the remaining trunk, superior maxillary of the fifth nerve. 

Supposing the right orbit to be untouched, the student may vary 
his former examination of the left cavity (p. 39) by dissecting it 
from the outer side. 

Dissection. For this purpose divide the margin of the orbit with 
a saw through the supra-orbital notch, and the roof with a chisel 
back to the sphenoidal fissure. Cut also with a chisel (from the 
inside) along the middle fossa of the base of the skull from the 
sphenoidal fissure in front to the foramen spinosum behind, and! 
outside the line of the foramen rotundum and foramen ovale. The: 
side of the skull is next to be sawn vertically in front of the 
petrous part of the temporal bone, so that the incision shall end at 
the posterior extremity of the cut made in the base. Afterwards: 
the outer wall of the orbit is to be sawn horizontally into the 
spheno-maxillary fissure. The piece of bone forming part of the 
cranium and orbit is now loose, and is to be removed with the 
temporal muscle. If the part of the roof of the orbit, which is: 
left, should interfere with the sight of the contents of the cavity, 
let it be taken away with a bone-forceps. 

The description of the orbit (p. 40) will serve in a general way 
for the right cavity. 

The superior maxillary division of the fifth nerve, in its course 
to the face, occupies successively the skull, the spheno-maxillary 
fossa, and the infra-orbital canal. 

The beginning of the nerve in the cranium has been already 
demonstrated (p. 17). 

Dissection. In the spheno-maxillary fossa the nerve can be partly 
seen by the dissection already made for the orbit, and its exposure 
here will be completed by removing the fat, and cutting away 
some of the wing of the sphenoid bone, so as to leave only an 
osseous ring round the nerve at its exit from the skull. In the 
fossa the student seeks the following offsets,—the orbital branch 
entering the cavity of the orbit ; branches to Meckel’s ganglion 
which descend in the fossa ; and a dental branch along the back 
of the upper jaw. 

To follow onwards the nerve in the floor of the orbit, the con- 
tents of the cavity having been taken away, the bony canal in 
which it lies must be opened to the face. Near the front of the 
orbit the anterior dental branch is to be traced downwards for 
some distance in the bone. The infraorbital vessels are prepared 
with the nerve. 

The SUPERIOR MAXILLARY NERVE (fig. 24) commences in the Cas- 
serian ganglion (p. 18), and leaves the cranium by the foramer 


UPPER MAXILLARY NERVE. LOL 


rotundum. The course of the nerve is almost straight to the face, passes to 
across the spheno-maxillary fossa, and along the orbital plate of '°® 
the superior maxilla and the infraorbital canal. Issuing from the trough 


P s Te infraorbi 
‘canal by the infraorbital foramen, it is concealed by the elevator canal. a 


‘of the upper lip, and ends in branches to the eyelid, nose, and 
‘upper lip :— 

a. The orbital branch (*) arises in the spheno-maxillary fossa, Its branches 
and entering the orbit, divides into malar and temporal branches orbit ; 
(p. 50). 

b. The spheno-palatine branches (*) descend from the nerve in * uns avon 
the fossa, and supply the nose and the palate ; they are connected lee att 
with Meckel’s ganglion, and will be dissected with it (Sxcr1on 14). 

c. A posterior dental branch (°) leaves the nerve near the upper to the teeth 


mete " - and bueci- 
jaw. It enters a canal in the maxilla, and supplies branches to aa 


Fig. 24.* 


the molar teeth and the lining membrane of the antrum ; it joins 
the anterior dental branch near the teeth. Before entering the 
canal it furnishes one or more offsets to the gums and the buc- 
-cinator muscle. 

d. The anterior dental branch (°) quits the nerve trunk in the to anterior 
floor of the orbit, and descends to the anterior teeth in a special 
canal in front of the antrum: it is distributed by two branches. 

‘One (inner) gives nerves to the incisor and canine teeth, and 
furnishes one or two filaments to the lower meatus of the nose ; 
the other (outer) ends by supplying the bicuspid teeth. 

e. Before the trunk ends in the facial branches, it supplies a ea of 
‘small palpebral offset to the lower eyelid ; this is directed upwards °""" 
to the lid in a groove in the margin of the orbit. 

Ff. Infraorbital or facial branches (‘). These are larger than ie 

* Diagram of the upper maxillary nerve and its branches. 2. Trunk of 
‘the nerve leaving the Gasserian ganglion. 3. Spheno-palatine branches. 

4, Temporo-malar branch. 5. Posterior dental nerves. 6, Anterior dental. 
4. Facial branches. 
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the other offsets of the nerve, and form its terminal ramifica-- 
tions. Some incline inwards to the side of the nose, and the rest 

descend to the upper lip. Near the orbit they are crossed by 

branches of the facial nerve (fig. 9, "), with which they communi- 

cate, the whole forming the infraorbital plexus (p. 38). 

g. The branches for the side of the nose supply the muscular and. 
tegumentary structures. 

h. The branches for the upper lip are three or four in number,.. 
which divide as they descend, and are distributed chiefly to the - 
surfaces of the lip, though they supply as well the muscles and the 
labial glands. 

The infraorbital artery is a branch of the internal maxillary. 
(p. 89). Taking the course of the nerve through the infraorbital 
canal, the vessel appears in the face beneath the elevator muscle: 
of the upper lip; and it ends in branches, which are distributed, 
like those of the nerve, to the parts between the eye and mouth. 
In the face its branches anastomose with the facial and buccal 
arteries. In the canal in the maxilla the artery furnishes branches . 
to the orbit. 

Another branch, anterior dental, runs with the nerve of the same 
name, and supplies the incisor and canine teeth: this gives offsets . 
to the antrum of the maxilla, and near the teeth it anastomoses 
with the posterior dental artery. 

The vein, accompanying the artery, communicates in front with 
the facial vein ; and terminates behind in a plexus of veins (alveolar) 
corresponding with the offsets of the internal maxillary artery in 
the spheno-maxillary fossa. 


Secrion IX. 
DEEP VESSELS AND NERVES OF THE NECK. 


In this Section are included the deepest styloid muscle, the - 
internal carotid and ascending pharyngeal arteries, and some 
cranial and sympathetic nerves. 

Position. The position of the part is to remain as before, VAZiy... 
the neck is to be fixed over a small block. 

Dissection. To see the stylo-pharygeus muscle, the posterior * 
belly of the digastric, and the stylo-hyoid muscle, should be de- 
tached from their origin and thrown down. ‘The trunk of the 
external carotid artery is to be removed by cutting it through, 
where the hypoglossal nerve crosses it, and by dividing those - 
branches of it that have been already examined ; the veins ac- 
companying the arteries are to be taken away. In cleaning the 
surface of the stylo-pharyngeus muscle, the glosso-pharyngeal nerve 
and its branches, and the stylo-hyoid ligament may be prepared. 
The side of the jaw is to be drawn forwards on the face. 

The SfYLO-PHARYNGEUS MUSCLE (levator pharyngis externus). 
resembles the other styloid muscles in its elongated form. The 
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fibres arise from the root of the styloid process on the inner origin. 
surface, and descend between the superior and middle constrictors 

to be inserted partly into the pharynx, and partly into the upper Insertion. 
border (hinder border, Merkel *) of the thyroid cartilage. 

The niuscle lies below the stylo-glossus, and between the carotid Is between 
arteries ; and the glosso-pharyngeal nerve turns over the lower part (eu 

of its fleshy belly. ; 

Action. It elevates and draws outwards the part of the pharynx Use. 
above the hyoid bone, making the tube ready for the reception of 
the morsel to be swallowed. From its attachment to the thyroid 
cartilage it will raise the larynx ; and by its position it will control 
the movement forwards of the air tube. 

The stylo-hyoid ligament is a fibrous band, which extends from Stylo-hyoia 
the tip of the styloid process to the small cornu of the os hyoides, '8*™en* 
Its position is between the stylo-glossus and stylo-pharyngeus re 
muscles, and over the internal carotid artery ; whilst the lower is. 
end is placed beneath the hyo-glossus muscle. To the posterior 
border the middle constrictor muscle is attached below. It is 
frequently cartilaginous or osseous in part of, or in all its extent. 
Occasionally a slip of fleshy fibres is continued along it. 

The INTERNAL CAROTID ARTERY supplies parts within the head, Internal 
viz., the brain, the eye and orbit, and the nose; and takes a circuit- es 
ous course through and along the base of the skull before it termi- 
nates in the brain. 

The arterial trunk in the cranium, and its offset to the orbit, Some parts 
have been already examined; but the portion in the neck and the {t’Y 
temporal bone remains to be dissected. The branches of the carotid 
to the brain are examined with the encephalon. 

Dissection. For the display of the cervical part of the artery Dissection 
(fig. 25) there is now but little dissection required. By detaching re aks i 
the styloid process at the root, and throwing it with its muscles to 
the middle line, the internal carotid artery and the jugular vein 
may be followed upwards to the skull. Only a dense fascia 
conceals them, but this is to be taken away carefully, so that the 
branches of the nerves may not be injured. 

In the fascia, and directed inwards over the artery, seek the and cranial 
glosso-pharyngeal nerve and its branches near the skull, and the "Y*? 
small pharyngeal branch of the vagus lower down ; still lower, the 
superior laryngeal branch of the vagus, with its external laryngeal 
offset crossing beneath the carotid. Between the vein and artery, 
close to the skull, will be found the vagus, hypo-glossal, and sym- 
pathetic nerves ; and crossing backwards, over or under the vein, 
the spinal accessory nerve. External to the vessels a loop of the 
first and second cervical nerves over the transverse process of the 
atlas is to be defined ; and from it branches of communication are 
to be traced to the large ganglion of the sympathetic beneath the 
artery, and to the vagus and hypoglossal nerves. Ascending to 


* Anatomie und Phisiologie des Menschlichen Stimm und Sprach Organs. 
Leipzig, 1857. Von Dr. Merkel. 
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the cranium, on the inner side of the carotid, the ascending 
pharyngeal artery will be met with. 

To open the carotid canal in the temporal bone, and to follow 
the contained artery into the cranium, make a cut along the side 
of the skull in the following manner: the saw being placed beneath 
the mastoid process, cut forwards to the foramen spinosum in the 
wing of the sphenoid bone (to which spot the side of the skull 
has been already taken away), and let the instrument be directed 
through the stylo-mastoid foramen and the root of the styloid 
process, but rather external to the jugular foramen and the carotid 
canal. ‘When the piece of bone has been detached, the carotid 
canal may be opened with the bone forceps. 

In cleaning the artery in the canal, large and rather red branches 
of the superior cervical ganglion of the sympathetic will be found 
on it; and in a fresh part two small filaments may be recognised 
with care,—one from Jacobson’s nerve, joining the sympathetic at 
the posterior part of the canal ; the other from the vidian nerve, at 
the front of the canal. 

On the piece of bone that has been cut off, the dissector may 
prepare very readily the tympanum with its membrane and chain 
of bones, and the chorda tympani nerve. ; 

The internal carotid artery (fig. 25, d) springs from the bifurca- 
tion of the common carotid trunk. It extends from the upper 
border of the thyroid cartilage to the base of the skull; then 
through the petrous portion of the temporal bone ; and lastly along 
the base of the skull to the anterior clinoid process, where it ends 
in branches for the brain. This winding course of the artery may 
be divided into three parts :—one in the neck, another in the 
temporal bone, and a third in the cranium. 

Cervical part. In the neck the artery ascends almost vertically 
from its origin to the carotid canal, and is in contact with the 
pharynx on the inner side. The line of the common carotid artery 
would mark its position in the neck. Its depth from the surface 
varies like that of the external carotid; and the digastric muscle 
may be taken as the index of this. difference. Thus, below that 
muscle, the internal carotid is overlapped by the sterno-mastoid 
and covered by the common teguments, fascia, and the platysma, 
and is on the same level as the external carotid, though farther 
back. But, above that muscle, the vessel is placed deeply beneath 
the external carotid artery and the parotid gland, and is crossed by 
the styloid process and the stylo-pharyngeus muscle. Whilst in 
the neck the internal carotid lies on the rectus capitis anticus major 
muscle, which separates it from the vertebra. 

Vein. The internal jugular vein accompanies the artery, being 
contained in a sheath with it, and placed on the outer side. 

Small vessels. Below the digastric muscle the occipital artery is 
directed back over the carotid ; and the offset from it to the sterno- 
mastoideus may run down on the carotid trunk. Above the digas- 
tric the posterior auricular vessels cross the carotid. 

Nerves. The pneumogastric is contained in the sheath between 


INTERNAL CAROTID ARTERY. 


the artery and vein, being parallel to them; and the sympathetic, 
also running longitudinally, lies behind the sheath of the vessels: 
a tox ay . * aioe yr . 5 7 

Crossing the artery superficially, from below up, is the hypoglossal, 


. hi 
« Qonynze 
Nahe 


iN 


which sends the descendens noni along it ; next the small pharyn- 
geal branch of the vagus; and lastly the glosso-pharyngeal. 
Directed inwards beneath the carotid is the superior laryngeal 


* Deep vessels and Nerves of the Neck (Illustrations of Dissections). 
Arteries: a. Subclavian trunk. 6. Common carotid. c. External carotid, 
cut. d. Internal carotid. f. Inferior palatine branch of the facial. g. As- 
cending pharyngeal. Nerves: 1. Glosso-pharyngeal. 2. Spinal accessory. 
3. Pneumo-gastric or vagus. 4. Hypoglossal. 5. Pharyngeal branch of the 
vagus. 6. Upper laryngeal branch of the vagus. 7. External laryngeal 
branch of the last. 8. Thyro-hyoid branch of the hypoglossal. 9. Descendens 
noni of hypoglossal, cut. 10. Phrenic nerve of cervical plexus. 11. Brachial 
plexus. Recurrent of the vagus, winds round the subclavian artery, a. 
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nerve, furnishing the external laryngeal branch ; together with 
pharyngeal offsets of the upper ganglion of the sympathetic. 
Close to the skull the cranial nerves of the neck are interposed 
between the artery and the vein. Around the carotid entwme 
branches of the sympathetic, and offsets of the glosso-pharyngeal 
nerve. 

The cervical part of the artery remains much the same in size to 
the end, though it is sometimes very tortuous ; and it usually does. 
not furnish any branch. 

Part in the temporal bone. In the carotid canal the winding: 
course of the vessel commences. The artery first ascends in front 
of the inner ear (cochlea and tympanum) ; next it is directed for- 
wards almost horizontally ; and lastly it tums upwards into the 
cranium opposite the foramen lacerum (basis cranii). Branches of 
the sympathetic nerve surround the carotid in the bone. 

Whilst in the canal the artery supplies a small branch to the 
cavity of the tympanum. 

The cranial part of the artery is described with the base of the 
skull (p. 19). 

The INTERNAL JUGULAR VEIN is continuous with the lateral sinus. 
of the skull, and extends from the foramen jugulare nearly to the 
first rib. At the lower part of the neck it joins the subclavian 
to form the innominate vein (p. 71). ; 

As far as the thyroid cartilage the vein accompanies the internal 
carotid, but below that point it is the companion to the common 
carotid artery ; and it lies on the outer side of each. Its contiguity 
to the artery is not equally close throughout, for near the skull 
there is a small interval between them, containing the cranial 
nerves ; and at the lower part of the neck there is a still larger 
intervening space, in which the pneumogastric nerve with its cardiac 
branch is found. 

The size of the upper part of the vein remains much the same 
till near the os hyoides, where it is suddenly increased by the addi- 
tion of those branches of the head and neck, corresponding with. 
branches of the external carotid artery, which do not join the ex- 
ternal jugular vein.* Its lower dilatation and its valves have been 
before referred to (p. 75). 

The following branches open into the internal jugular, viz. the 
facial, lingual, thyroid (superior), occipital, and pharyngeal ; and 
at the lower part of the neck it receives the middle thyroid vein. 

The ascending pharyngeal artery (fig. 25, g) is a long slender 
branch of the external carotid, which arises near the commence- 
ment of that vessel. Directed upwards on the spinal column be- 
tween the internal carotid and the pharynx, the artery becomes 
tortuous near the skull, and enters the pharynx above the upper 
constrictor to end in the soft palate. In the neck the artery gives 


* Sometimes the term internal cephalic is applied to the vein between the 
skul] and the hyoid bone ; and the name internal jugular, to the part below 
that bone and the junction of its large branches. 
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some small offsets to the surrounding parts, viz. the muscles on the 
vertebra, the nerves, and the lymphatic glands. 

A meningeal branch enters the cranium through the foramen a branch to. 
lacerum (basis cranii), and is distributed in the dura mater of the "ies, 
middle fossa of the skull; this is seldom seen in the cranium 
because it is but rarely injected. 

The palatine branch, which is larger than the preceding, divides in and ends in. 
the pharynx into two main pieces, which are directed across the fore P™"* 
part of the palate beneath the mucous membrane, and form arches 
with like branches of the opposite side; one of these is near the 
upper, and the other near the lower edge of the soft palate.* The 
size of the palatine artery depends upon that of the inferior palatine 
branch of the facial artery. 

Pharyngeal branches. Other small arteries ramify in the upper Pharyngeak 
constrictor, the Eustachian tube, the back of the soft palate, and "> 
the tonsil. 

The vein accompanying the pharyngeal artery receives branches Its vein. 
from the cranium, the palate, and the pharynx, and ends in the 
internal jugular vein. 

Dissection of the cranial nerves in the neck. By the time this stage Directions 
of the dissection has been arrived at, the condition of the parts will at 
not permit the tracing of the very minute filaments of the cranial nerve. 
nerves in the foramen jugulare of the skull; and all the paragraphs 
marked with an asterisk are therefore to be omitted for the present. 
Afterwards, if a fresh piece of the skull can be obtained, in which the 
bone has been softened by acid, and the nerves hardened in spirit, 
the examination of the branches now passed over may be made. 

* In the foramen lacerum (fig. 26). Supposing the dissection of Dissection 
the internal carotid to be carried out as it is described at page 104, ee 
let the student cut across with care the jugular vein near the skull. foramen. 
Let him then remove bit by bit with the bone forceps, or with a 
scalpel if the part has been softened, the ring of bone which bounds 
externally the jugular foramen, proceeding as far forwards as the 
osseous crest between that foramen and the carotid canal. Between 
the bone and the coat of the jugular vein, the small auricular branch 
of the pneumo-gastric nerve is to be found ; it is directed backwards 
to an aperture near the styloid process. 

* Trace then the spinal accessory and pneumo-gastric nerves Follow 
through the aperture, by opening the fibrous sheath around them. a 
Two parts, large and small, of the spinal accessory nerve should a 
be defined ; the latter is to be shown joining a ganglion on the °°” 
vagus, and applying itself to the trunk of that nerve. A commu- 
nication between the two parts of the spinal accessory is to be 
found. On the pneumo-gastric is a small well-marked ganglion, 
from which the auricular branch before referred to takes origin ; 
and from the ganglion filaments are to be sought passing to the 
smaller portion of the spinal accessory nerve, and to the ascending 
branch of the upper cervical ganglion of the sympathetic. 


* The Anatomy of the Arteries. By R. Quain, F.R.S., p. 110. 
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® Next follow the glosso-pharyngeal nerve through the fore part 
of the foramen, and take away any bone that overhangs it. This 
nerve presents two ganglia as it passes from the skull (fig. 26): one 
(jugular), which is scarcely to be perceived, near the upper part of 
the tube of membrane containing it; the other, much larger (petrous), 
is situate at the lower border of the petrous portion of the temporal 
bone. From the lower one, seek the small nerve of Jacobson, which 
enters an aperture in the crest of bone between the jugular foramen 
and the carotid canal ; and another filament of communication with 
the ganglion of the sympathetic. Sometimes the dissector will be 
able to find a filament from the lower ganglion to join the auricu- 
lar branch of the pneumo-gastric ; and another to end in the upper 
ganglion of the pneumo-gastric nerve. 

Below the foramen of exit from the skull, the cranial nerves have 
been greatly denuded by the dissection of the internal carotid 
(fig. 25) ; but the intercommunications of the vagus, hypo-glossal, 
sympathetic, and first two spinal nerves near the skull, are to be 
traced out more completely. 

The larger part of the spinal accessory has been sufficiently laid 
bare already ; but its small piece is to be traced to the vagus, close 
to the skull, and onwards by the side of that trunk. 

The chief part of the glosso-pharyngeal has been also dissected ; 
but the offsets on the carotid, and others to join the pharyngeal 
branch of the vagus and the pharyngeal plexus are to be displayed. 

On the pneumo-gastric trunk the student should define an enlarge- 
ment close to the skull (ganglion of the trunk) to which the hypo- 
glossal nerve is intimately united. From the ganglion proceed two 
branches (pharyngeal and laryngeal), which are to be traced to the 
parts indicated by their names, especially the first which enters the 
pharyngeal plexus. The task of disentangling the ramifications of 
the branch of the vagus, and those of the glosso-pharyngeal and 
sympathetic in the plexus, is by no means easy, in consequence of 
the dense tissue in which they are contained. ‘Two or more cardiac 
offsets of the vagus, one at the upper and another at the lower part 
of the neck, may be recognised readily. Lastly the dissector may 
prepare more fully the recurrent branch coursing up beneath the 
lower part of the common carotid : by removing the fat around it, 
offsets will be seen entering the chest and the windpipe. 

Only the first, or the deep part of the hypo-glossal nerve remains 
to be made ready for learning ; its communications with the vagus 
sympathetic, and the spinal nerves are to be demonstrated. 

A dissection for the sympathetic will be given farther on (p. 114) ; 
but its large ganglion near the skull (upper cervical) should b 
defined, and the small branches from it to the pharyngeal plexu: 
should be pursued beneath the carotid artery. 

The three cranial nerves, glosso-pharyngeal, pheumo-gastric, an 
spinal accessory, which constitute the eighth nerve of Willis, leav 
the cranium by the foramen jugulare (p.19). Outside the skul 
the nerves take different directions according to their destination 
thus the glosso-pharyngeal is inclined inwards to the tongue an 
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pharynx ; the spinal accessory backwards to the sterno-mastoid and 
trapezius muscles ; and the pneumo-gastric nerve descends to the 
viscera of the thorax and abdomen. 

The GLOSSO-PHARYNGEAL NERVE (fig. 26,1) is the smallest of the 
three trunks. In the jugular foramen it is placed somewhat in front 
of the other two, and lies in a groove in the lower border of the 
petrous part of the temporal bone. In the aperture of exit the 
nerve is marked by two ganglionic swellings, the upper one being 
the jugular, and the lower the petrous ganglion. 

* Ganglia. The jugular ganglion, *, (ganglion superius) is very 
small, and is situate at the upper part of the osseous groove con- 
taining the nerve. It is placed on the outer surface of the glosso- 
pharyngeal trunk, and includes only some fibrils of the nerve. The 
petrosal ganglion,’, (gang. inferius) is much larger than the pre- 
ceding, and encloses all the fibrils of the nerve. Ovalish in form, 
it is placed in a hollow in the lower border of the temporal bone ; 
and from it spring the branches that unite the glosso-pharyngeal 
with other nerves. 

After the nerve has quitted the foramen it comes forwards between 
the jugular vein and the carotid artery (fig. 25, '), and crossing 
inwards over the artery, reaches the lower border of the stylo- 
pharyngeus muscle. At this spot the nerve becomes almost trans- 
verse in direction in its course to the pharynx ; it crosses over the 
stylo-pharyngeus, and forms an arch across the side of the neck 
above the superior laryngeal nerve. Finally it passes beneath the 
hyo-glossus muscle, and ends in branches to the pharynx, the tonsil, 
and the tongue. 

The branches of the glosso-pharyngeal may be classed into those 
connecting it with other nerves at the base of the skull, and those 
distributed in the neck. 

* Connecting branches arise chiefly from the petrosal ganglion ; 
and in this set is the tympanic nerve. 

* A filament ascends from the sympathetic nerve in the neck to join 
the petrosal ganglion. Sometimes there is an offset from the 
ganglion to the auricular branch of the vagus, as well as to the 
upper ganglion of this nerve. 

* The tympanic branch (fig. 26,*) (nerve of Jacobson) enters the 
aperture in the ridge of bone between the jugular and the carotid 
foramen, and ascends by a special canal to the inner wall of the 
tympanum, where it ends in branches : its distribution is given with 
the tympanum of the ear. 

a. Branches for Distribution. In the neck the branches are fur- 
nished chiefly to the pharynx and the tongue. 

b. Carotid branches surround the internal artery of that name, 
and communicate with the pharyngeal branch of the vagus, and the 
sympathetic nerve. 

c. Some muscular branches enter the stylo-pharyngeus, whilst the 
nerve is in contact with it. 

d. Branches to the pharynx form the pharyngeal plexus by uniting 
with nerves from the sympathetic and vagus. 
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e. The tonsillitic branches supply the tonsil and the arches of the 
soft palate. On the former they end in a kind of plexus—circulus 
tonsillaris. 

f. Lingual branches. The terminal branches of the nerve supply 
the root and posterior part of the tongue, as well as the lateral 
surface. The distribution of these is described with the tongue 
(SrcTion 15). 

The PNEUMO-GASTRIC NERVE (fig. 26, °) (vagus nerve) is the largest 
of the cranial nerves in the neck, and escapes through the jugular 

foramen in the same sheath of 

Fig. 26.* dura mater as the spinal acces- 

sory. In the aperture of exit it 

has a distinct ganglion (gang. of 

the root), to which the smaller 

part of the spinal accessory nerve 
is connected. 

When the nerve has left the 
foramen, it receives the small part 
of the spinal accessory, and swells 
into a ganglion nearly an inch 
long (gang. of the trunk). Here 
the nerve lies between the internal 
carotid artery and jugular vein, 
and communicates with several 
nerves. ‘To reach the thorax, the 
vagus descends almost vertically 
(fig. 25, *) between the internal 
jugular vein and the internal and 
common carotid arteries ; and 
enters that cavity, on the right 
side, by crossing over the sub- 
clavian artery, but beneath the 
innominate vein. 

* Ganglia. The ganglion of the root (gang. superius), (fig. 26,8), is 
of a greyish colour, and in texture is like the ganglion on the large 
root of the fifth nerve. Small branches in the foramen jugulare 
come from this ganglion. The ganglion of the trunk (gang. inferius), 
(°) is cylindrical in form, is reddish in colour, and is nearly an inch 
in length ; it communicates with the hypoglossal, spinal, and sym- 
pathetic nerves. All the intrinsic fibres of the trunk of the nerve 
are surrounded by the ganglionic substance, but those derived from 
the spinal accessory nerve, ('’) pass over the ganglion without being 
inclosed in it. 

The branches of the pneumo-gastric nerve may be arranged into 


* Diagram of the eighth nerve. 1. Glosso-pharyngeal trunk. 2. Vagus. 
3. Spinal accessory. 4. Jugular ganglion, 5. Petrosal ganglion. 6. Jacob- 
gon’s nerve. 7. Auricular branch. 8. Root ganglion of vagus. 9. Trunk 
ganglion of vagus. 10. Branch joining the petrosal and upper ganglion of the 
vagus. 11. Small part of spinal accessory. 12. Chief part of spinal accessory. 
13. Pharyngeal branch of vagus. 14. Superior laryngeal branch of vagus. 
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those uniting it with other nerves, and those distributed to parts 
‘around. 

* Connecting branches (fig.26) arise from the ganglion of the root to unite with 
‘and the ganglion of the trunk of the vagus. others ; 

* From the ganglion of the root. The auricular branch, (‘) is the auricular 
chief offset, and crosses the jugular fossa to enter an aperture near "hs 
‘the root of the styloid process ; it traverses the substance of the 
temporal bone, and reaches the outer ear, on which it is distributed. 

Its farther course will be described with the anatomy of the ear. 

* One or two short filaments unite this ganglion with the spinal with spinat 
"accessory nerve ; and a branch of the sympathetic nerve in the neck ape 
enters it. Occasionally there is an offset, () to join the lower thetic, 
<petrosal) ganglion of the glosso-pharyngeal nerve. 

From the ganglion of the trunk, Communicating filaments connect with ninth, 
it with the hypo-glossal nerve. Other branches pass between it Shotth epithe 
and the upper ganglion of the sympathetic, and between it and the nerves. 
loop of the first two cervical nerves. 

Branches for Distribution (fig. 25). The cervical branches arise Branches to 
from the inner side of the nerve, and are directed inwards, to S“PPY 
‘supply the pharynx, the larynx, and the heart. 

a. The pharyngeal branch (fig. 26,") is an offset from the upper pharynx 
part of the ganglion of the trunk, and terminates in the pharynx. 

The nerve is directed inwards over the internal carotid artery and join 
(fig. 25, ©), and joins the branches of the glosso-pharyngeal nerve Leer 
on that vessel. Finally it courses to the side of the middle con- 

strictor muscle, and communicates with branches of the glosso- 
pharyngeal, superior laryngeal, and sympathetic nerves, to form the 
pharyngeal plecus. From the plexus branches are furnished to the oe pharyn- 
constrictors and palato-glossus and pharyngeus, and to the pharyn- 8°" Plexus 
geal mucous membrane between the tongue and the hyoid bone. 

b. The superior laryngeal nerve (fig. 26, *) is much larger than Bere 
the preceding branch, and comes from the middle of the ganglion “"*"” 
of the trunk. From this point it inclines obliquely inwards be- 
neath the internal carotid artery (fig. 25 °), and reaches the larynx 
opposite the interval between the hyoid bone and the thyroid car- 
tilage. The nerve then perforates the thyro-hyoid membrane, and 
is distributed to the mucous lining of the larynx. (See “ LArynx.”) and supply 
In the neck it furnishes branches to the thyroid body, and the fol- **"* 
lowing offset to one laryngeal muscle and the pharynx :— 

The external laryngeal branch (fig. 25, 7) arises beneath the . ig 
internal carotid artery, and runs below the superior laryngeal nerve eons 
to the side of the larynx. Here it gives offsets to the pharyngeal 
plexus, and it is continued beneath the sterno-thyroideus to the 
erico-thyroid muscle and the inferior constrictor. Near its origin to orice thy 
this branch communicates with the superficial cardiac branch of the pharytee 
sympathetic nerve. 

c. Cardiac branches. Some small cardiac nerves spring{ from the ba to 
pneumo-gastric at the upper part of the neck, and join cardiac upper ‘ 
branches of the sympathetic. At the lower part of the neck, on and lower. 
each side, there is a single cardiac nerve :—the right one enters the 
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chest, and joins the deep nerves to the heart from the sympathetic ; 
and the left nerve terminates in the superficial cardiac plexus of 
the thorax. 

d. The inferior laryngeal or recurrent nerve (fig. 25) leaves the 
pneumo-gastric trunk on the right side opposite the subclavian 
artery, and winding round that vessel, takes an upward course in 
the neck to the larynx, ascending beneath the common carotid and 
inferior thyroid arteries, and between the trachea and the cesophagus.. 
At the larynx it enters beneath the ala of the thyroid cartilage, 
where it will be afterwards traced. The following branches arise- 
from it :— 

Some cardiac branches leave the nerve as it turns round the sub- 
clavian artery ; these enter the thorax, and join the cardiac nerves 
of the sympathetic. 

Muscular branches spring from it whilst it lies between the trachea 
and the cesophagus, and are distributed to both those tubes. Near 
the larynx some filaments are furnished to the inferior constrictor 
muscle. 

On the left side the recurrent nerve arises in the thorax, opposite 
the arch of the aorta, but lies between the trachea and cesophagus. 
in the neck, as on the right side. 

The SPINAL ACCESSORY NERVE (fig. 26, ") courses through the 
foramen jugulare with the pneumo-gastric, but is not marked by 
any ganglion. The nerve is constructed of two parts, viz., ac- 
cessory to the vagus, and spinal, which have a different origin and 
distribution. (Origin of the cranial nerves.) 

The part accessory to the vagus, ("') is the smaller of the two, 
and finally blends with the pneumo-gastric beyond the skull. In 
the foramen of exit it lies close to the vagus, and joins the upper: 
ganglion of that nerve by one or two filaments. Below the 
foramen it is continued over the lower ganglion of the nerve, and 
blends with the trunk beyond the ganglion. It gives offsets to 
join the pharyngeal and upper laryngeal branches of the pneumo- 
gastric, and according to Bendz, to many other branches of that 
nerve. 

The spinal part (fig. 26, °) is much larger, is round and cord-like, 
and is connected with the smaller piece whilst it is passing through 
the foramen jugulare. Beyond the foramen the nerve (fig. 25, 2) 
takes a backward course through the sterno-mastoid muscle, and 
across the side of the neck to end in the trapezius muscle : at first 
it is concealed by the jugular vein, but it then passes either over: 
or under that vessel. The connections of the nerve beyond the 
sterno-mastoideus have been already examined (p. 57). 

The nerve furnishes muscular offsets to the sterno-mastoideus 
and the trapezius. 

The HYPOGLOSSAL NERVE (ninth of Willis), issuing from the 
cranium by the anterior condyloid foramen, lies deeply between 
the internal carotid artery and the jugular vein (fig. 25, yur ill 
next comes forwards between the vein and artery, turning round 
the outer side of the vagus to which it is united. The nerve now 
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descends in the neck, and becomes superficial below the digastric crosses 
muscle in the anterior triangular space; from this spot it is vist 
directed inwards to the tongue and its muscles. er 

*Connecting branches. Near the skull the hypoglossal is united branches 
by branches with the vagus-nerve, the two being almost insepar- ay 
ably joined. wi 

*Rather lower down the nerve is connected by offsets with the sympa- 
sympathetic, and with the loop of the first two spinal nerves. ee 

The branches for distribution have been met with in the fore- ana supply 
going dissections. Thus in the neck it supplies, in union with the ™sles. 
spinal nerves, the depressors of the hyoid bone. In the sub- 
maxillary region it furnishes branches to one elevator (genio- 
hyoid) of the os hyoides ; to the extrinsic muscles of the tongue 
except the palato and pharyngeo-glossus ; and to all the intrinsic 
of the tongue. 

Dissection—The small rectus capitis lateralis muscle, between Dissection 
the transverse process of the atlas and the base of the skull, is eit eg 
now to be cleaned and learnt. At its inner border the anterior 
branch of the first cervical nerve, which forms part of a loop on 
the atlas, is to be found. 

The RECTUS CAPITIS LATERALIS (fig. 25) is small and thin, and ke 
represents an intertransverse muscle. It arises from the anterior Shoe 
transverse process, and the tip of the united transverse processes transverse 
of the atlas; and is inserted into the jugular eminence of the ™S¢l’. 
occipital bone. 

On the anterior surface rests the jugular vein ; and in contact Parts 
with the posterior is the vertebral artery. To the inner side lies sa a 
the anterior primary branch of the first cervical nerve. 

Action. It assists the muscles attached to the mastoid process in U®e- 
inclining the head laterally. 

Dissection. For the purpose of tracing backwards the anterior Dissection 
branch of the first cervical nerve divide the rectus lateralis muscle, nerve. 
and observe the offset to it; then cut off the end of the lateral 
mass of the atlas, and remove the vertebral artery, so as to bring 
into view the nerve as it lies on the first vertebra. 

The anterior primary branch of the first or sub-occipital nerve is Sub-oceipt: 
slender in size, and arises from the common trunk on the neural 
arch of the atlas. From that origin it is directed forwards on the lies on atlas, 
arch, beneath the vertebral artery, to the inner side of the rectus 
lateralis: here it bends down in front of the lateral mass of the 
bone, and forms a loop by uniting with the second cervical nerve. ater 
As the nerve passes forwards it supplies the rectus lateralis muscle, oe 
and branches connect the loop with the vagus, hypoglossal, and Branches. 
sympathetic nerves. 

Symparuetic Nerve. In the neck the sympathetic nerve consists, Sy e 
on each side, of a gangliated cord, which lies close to the vertebral neck 
column, and is continued into the thorax. On this part of the ete 
nerve are three ganglia :—One near the skull, another on the neck” ~ 
of the first rib, and a third somewhere between the two ; these are 


named respectively superior, inferior, and middle ganglion. From 
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the ganglia proceed connecting branches with the spinal and most 
of the cervical cranial nerves; and branches for distribution to 
viscera and blood-vessels. 

Besides the ganglia above mentioned, there are other ganglia in 
the head and neck in connection with the three trunks of the fifth 
nerve. 

Dissection. To display the branches of the sympathetic nerve 
requires greater care than is necessary in tracing the white fibred 
nerves, for they are softer, more easily torn, and generally of 
smaller size. In the neck the ganglia and their branches have 
been partly prepared, and only the following additional dissection 
will be required, to bring them into view :—The jugular vein 
having been cut through, the upper ganglion will be seen by 
raising the carotid artery, and the trunks of the vagus and hypo- 
glossal nerves, and by cutting through the branches that unite 
these two to the loop of the first and second spinal nerves. The 
several branches of the ganglion are to be traced upwards on the 
carotid artery, inwards to the pharynx, down along the neck, and 
outwards to other nerves. 

The dissector has already seen the middle ganglion on or near 
the inferior thyroid artery, and its branches to spinal nerves, and 
along the neck, are now to be traced. 

To obtain a view of the inferior ganglion the greatef part of the 
first rib is to be taken away, and the subclavian artery is to be cut 
through, inside the scalenus, and drawn aside, without however 
destroying the fine nerves that pass over it. The clavicle is sup- 
posed not to be in position. The ganglion is piaced on the neck 
of the first rib; its branches are large, and are easily followed out- 
wards to the vertebral artery and the spinal nerves, and downwards 
to the thorax. 

The SUPERIOR CERVICAL GANGLION is the largest of the three, and 
is of a reddish-grey colour. Of a fusiform shape, it is as long as 
the second and third cervical vertebree, and is placed on the rectus 
capitis anticus major muscle, beneath the internal carotid artery 
and the contiguous cranial nerves. Branches connect the ganglion 
with other nerves; and some are distributed to the blood-vessels, 
the pharynx, and the heart. 

“Connecting branches unite the sympathetic with both the spinal 
and the cranial nerves. 

“With the spinal nerves. The four highest spinal nerves have 
branches of communication with the upper ganglion of the sym- 
pathetic ; but the offset to the fourth nerve may come from the 
cord connecting the upper to the next ganglion. 

“With the cranial nerves. Near the skull the trunks of the vacus 
(its lower ganglion) and hypoglossal nerves are joined by hnannen 
of the sympathetic. In the foramen jugulare also, both the petrosal 
ganglion of the glosso-pharyngeal and the ganglion of the root of 
the vagus receive small filaments, one to e 
offset of the ganglion. 


q . bd . ” . 
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gneans of an offset from the ganglion into the carotid canal 
(p. 20). 

Branches for Distribution. This set of branches is more numerous 
‘than the preceding, and the nerves are larger in size. 

Branches for blood-vessels (nervi molles). These nerves surround 
the external carotid artery, and ramify on its branches so as to 
form plexuses on the arteries with the same names as the vessels: 
some small ganglia are occasionally found on these ramifying 
nerves. By means of the plexus on the facial artery the sub- 
maxillary ganglion communicates with the sympathetic; and 
‘through the plexus on the internal maxillary artery the otic gang- 
lion obtains a similar communication. 

Another offset from the upper part of the ganglion accompanies 
the internal carotid artery and its branches. Near the skull it 
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on each side of that vessel: and are continued to the eyeball and 
‘the pia mater of the brain, forming secondary plexuses on the 
ophthalmic and cerebral arteries. In the carotid canal communica- 
tions are formed with the tympanic nerve (p. 109) and with the 
*spheno-palatine ganglion (p. 142) ; with the former near the lower, 
and with the latter near the upper opening of the canal. The 
‘communications and plexuses which these nerves form in their 
course to the base of the brain are described at p. 20. 

The pharyngeal nerves pass inwards to the side of the pharynx, 
where they join with other branches of the cranial nerves in the 
pharyngeal plexus (p. 111). 

‘ardiae nerves enter the thorax to join in the plexuses of the 
theart. There are three cardiac nerves on each side, viz. superior, 
middle, and inferior, each taking its name from the ganglion of 
‘which it is an offset. 

The superior cardiac nerve (superficial) of the right side courses 
‘behind the sheath of the carotid vessels, and enters the thorax 
beneath the subclavian artery. In the neck the nerve is connected 
with the cardiac branch of the vagus, with the external laryngeal, 
and with the recurrent nerve. In some bodies it ends by joining 
-one of the other cardiac nerves. 

The MIDDLE CERVICAL GANGLION (gang. thyroideum) is of small 
size, and is situate opposite the fifth cervical vertebra, usually on 
or near the inferior thyroid artery. It has a roundish shape, and 
lies beneath the great vessels. Its branches are the following :— 

“Connecting branches with the spinal nerves sink between the 
borders of the longus colli and anterior scalenus, to join the fifth 
cand sixth cervical nerves. 

Branches for Distribution. These consist of nerves to the thyroid 
body, together with the middle cardiac nerve. 

The thyroid branches ramify around the inferior thyroid artery, 
and end in the thyroid body; they join the external and recurrent 
laryngeal nerves. 

The middle or great cardiac nerve descends to the thorax across 


the subclavian artery; its termination in the cardiac plexus will 
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be learnt in the chest. In the neck it communicates with the 
upper cardiac and recurrent laryngeal nerves. 

The INFERIOR CERVICAL GANGLION is of large size but irregular im 
shape, and occupies the interval between the first rib and the lateral 
mass of the last cervical vertebra, its position being internal to the 
superior intercostal artery. Oftentimes it extends in front of the 
neck of the rib, and joins the first swelling of the knotted cord in the 
thorax. Its branches are similar to those of the other two ganglia. 

One or two branches surround the trunk of the subclavian artery, 
and supply filaments to that blood-vessel. 

“Connecting branches join the last two cervical nerves. Other 
nerves accompany the vertebral artery, forming a plexus—vertebral, 
around. it, and communicate with the spinal nerves as high as 
the fourth. ) 

Only one branch for distribution, the inferior cardiac nerve, issues 
from the lower ganglion. It lies beneath the subclavian artery, 
joining in that position the recurrent laryngeal nerve, and enters: 
the thorax to terminate in the deep cardiac plexus behind the arch 
of the aorta. 

Directions. The student now proceeds to dissect the left side of 
the neck, but the remains of the right half should be carefully 


preserved during the time occupied in the examination of the: 
left half. 


Srcrion X. 
DISSECTION OF THE LEFT SIDE OF THE NECK. 


Directions. In the dissection of the left half of the neck, the 
differences observable between it and the right side are specially- 
to be studied. When the description of the right side will suffice, 
reference will be made to it. “we 

After the neck has been made tense over a narrow block, the 
anterior part of it is to be prepared as on the opposite side. The 
description of the right side (p. 58 to 65) is to be used for the 
anterior triangular space, the sterno-mastoideus, and the depressor 
muscles of the hyoid bone. 

Next the scaleni muscles and the subclavian vessels are to be 
learnt. The dissection, and description of the muscles on the right 
side (p. 65 to 67), will serve for those on the left, except that the: 
student will meet on the left side with the thoracic duct. 

The thoracic duct is contiguous to the part of the subclaviam 
artery inside the scalenus muscle. If it is uninjected it looks like 
a vein, rather smaller than a crow-quill; and it will be found by 
separating the jugular vein from the carotid artery, about half an 
inch above the clavicle, coursing from beneath the artery to end in 
the subclavian vein. 

On this side the clavicle may remain articulated, in order that the 
joint may be learnt. 
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: The LEP’ SUBCLAVIAN ARTERY arises from the arch of the aorta, Subclavian 
instead of from an innominate trunk, and ascends thence over the “t'Y 
first rib in its course to the upper limb. With this difference on the differs much 
‘two sides in the origin of the subelavian,—the one vessel beginning paar 
opposite the sterno-clavicular articulation, the other in the thorax, 
—it is evident that the length and connections of the part of the 

artery on the inner side of the scalenus must vary much on opposite 
‘sides. 

First part. The part of the artery internal to the anterior scalenus in the first 
is much longer on the left than the right side, and is almost vertical 2“ 
in direction, instead of being horizontal like its fellow. After leaving 
the chest it is deeply placed in the neck, near the spine and the 
«esophagus, and does not rise usually so high above the first rib as 
the right subclavian. 

Between the artery and the surface are structures like those on Connections 
the right side, viz. the common teguments with the platysma and ee 
deep fascia, and the sterno-mastoid, hyoid, and thyroid muscles. parts. 
Behind the vessel is the longus colli muscle. To the inner side are 
the cesophagus and the thoracic duct; and the pleura is in contact 
with the outer and anterior parts. Its connections lower in the chest 
are described in the dissection of the thorax. 

Veins, The internal jugular vein is superficial to the artery and Veins. 
parallel to it. 

Nerves. 'The pneumo-gastric nerve lies parallel to the vessel instead prey of 
of across it as on the right side ; and the phrenic nerve crosses over a 
it close to the scalenus. Accompanying the artery are the cardiac 
‘branches of the sympathetic, which course along its inner side to 
the chest ; and beneath it is the inferior cervical ganglion. 

The second and third parts of the artery, viz. beneath and beyond Rest of 
the scalenus, are nearly the same as on the right side (p. 68) ; but ai 
the student must note for himself the variations that may exist in 
the connections. 

The branches of this artery resemble so closely those of the right Branches 
trunk, that one description will serve for both (p. 69 to 71). It oe 
may be remarked, that the superior intercostal of the left side is "ight vessel. 
usually internal to, instead of beneath the scalenus as on the right 
side ; in other words, this branch arises sooner. 

The thoracic duct (fig. 27,8) conveys the chyle and lymph of the Thoracic 
greater part of the body into the venous circulation. Escaping from “* 
the thorax on the cesophagus, the duct ascends in the neck as high ee 
as the seventh or sixth cervical vertebra. At the spot mentioned 
it issues from beneath the carotid trunk, and arches outwards above 
or over the subclavian artery, and in front of the scalenus muscle and joins 
and the phrenic nerve, to open into the subclavian close to the union ea 
with the internal jugular vein. Double valves, like those of the 
veins, are present in the interior of the tube ; and a pair guards the 
opening into the posterior part of the vein, to prevent the passage 
of the blood into it. Frequently the upper part of the duct is divided ; 
and there may be separate openings into the large vein, correspond- 
ing with those divisions. 
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Large lymphatic vessels from the left side of the head and neck,, 
and from the left upper limb, open into the upper part of the duct, 
and sometimes separately into the vein (’°). 

Structure. This tube is formed of three coats like the blood-vessels; 
viz. inner, middle, and outer. The inner is an elastic layer of 
longitudinal fibres covered by flattened epithelium ; the middle iss 


Fig, 27.* 


muscular and elastic with transverse fibres; and the outer is: 
constructed chiefly of fibrous tissues arranged longitudinally and 
obliquely. 

Examine next the brachial and cervical plexuses, using the des- 
cription of the right side (p. 72 to 74). 

CoMMON CAROTIDS. On opposite sides these vessels have differ- 
ences like those between the right and left subclavian arteries; 


left carotids. for the left vessel arises from the arch of the aorta, and is there- 
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fore deep in the chest, and longer than the right. The description 
of the artery between its origin and the top of the sternum will be 
included in the dissection of the thorax. 

Beyond the sterno-clavicular articulation the vessels, on both sides, 
so nearly resemble one another that the same description may serve 
for the two (p. 74). On the left side, however, the jugular vein 

_and the pneumo-gastric nerve are much nearer to the carotid than 
'on the right side, and are placed over the artery in the lower third 
\ of the neck.+ 

PARTS IN THE UPPER APERTURE OF THE THORAX. The relative 
position of the several parts entering or leaving the thorax by the 
upper opening may be now observed. 


* Diagram of the ending of the lymph duct and the thoracic duct in the 
veins. 1. Upper vena cava. 2. Right, and 3, left innominate vein. 4. Left 
and 5, right internal jugular. 6. Left, and 7, right subclavian vein. 8. 
Thoracic duct. 9. A lymphatic vessel joining the right lymphatic duct, as. 
this is about to end in the subclavian vein. : 

+ Occasionally these differences will be reversed—the vein and nerve being 
over the artery on the right side, and away from it on the left. = 
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In the middle line lie the remains of the thymus gland, and the In middle 
trachea and cesophagus. In front of the trachea are the lower ends lt: 
of the sterno-hyoid and sterno-thyroid muscles with layers of the 
cervical fascia, and the inferior thyroid veins; and behind the 
gullet and windpipe is the longus colli muscle. Between the two 
tubes is the recurrent nerve on the left side. 

On each side the bag of the pleura and the apex of the lung Oneach 
project into the neck ; and in the interval between the pleura and ae 
the trachea and cesophagus, are placed the vessels and nerves pass- 
ing between the thorax and the neck. Most anteriorly on both Partly the 
sides lie the innominate vein, the phrenic nerve, and the internal Oty Shes 
mammary artery ; but the vessels and nerves next met with are anq paul 
different on the two sides :—On the right side come the innominate °*. 
artery, with the vagus, the cardiac nerves, and the right lymphatic 
duct ; but on the left side are the left vagus, the left common 
carotid artery, the thoracic duct, and the left subclavian artery with 
the cardiac nerves. Lastly, altogether behind on each side are part 
of the first intercostal nerve, the cord of the sympathetic, and the 
superior intercostal artery. 

The THYROID BODY is a soft reddish mass, which is situate opposite Thyroid 
the upper part of the trachea. It consists of two lobes, one on each PY 
side, which are united by a narrow piece across the front of the ee eal 
windpipe. The connecting piece, about half an inch in depth, is 27d cross 
named the isthmus, and is placed opposite the second and third rings es 
of the air tube. 

Each lobe is somewhat conical in shape, with the smaller end 
upwards, and is about two inches in length. It is interposed between Connections 
the windpipe and the sheath of the common carotid artery, and is on 
covered by the sterno-thyroid, sterno-hyoid, and omo-hyoid muscles. 

The extent of the lobe varies; but usually it reaches as high as the extent of 
middle of the thyroid cartilage, and as low as the sixth ring of the Onee: 
trachea. 

From the upper part of the thyroid body, and most commonly Accessory 
from the left lobe, a conical piece—pyramid, ascends towards the arent 
hyoid bone, to which it is connected by a fibrous band. Sometimes 
this part is attached to the os hyoides by a slip of muscle, the leva- 
tor glandule thyroidew of Scemmerring. 

This body is of a brownish red or purple hue, is granular in tex- Weight and 
ture, and weighs from one to two ounces. Its size is larger in the sue 
woman than in the man. On cutting into the gland a viscid yel- No duct. 
lowish fluid escapes. It has not any excretory tube or duct. 

Structure. The thyroid body is not provided with a distinct cap- No pe 
sule ; but it is surrounded by areolar and fine elastic tissues, which ee 
project into the substance and divide it into masses. 

The substance of the gland consists of spherical or elongated Coa of 
vesicles, which vary in size, some being as large as the head of a ik 
small pin, and others only 35th of an inch. These vesicles are 
simple sacs, distinct from one another, and contain a yellowish fluid 
with corpuscles. The wall of the vesicles consists of a thin proper be said 


membrane with a nucleated epithelial lining. Fine vessels and and special 
coat. 
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areolar tissue unite together the vesicles into small irregular masses 
or lobules of the size of the little finger nail. ’ 

The arteries of the thyroid body are two on each side—superior 
and inferior thyroid. The branches of the external carotids (superior 
thyroid) ramify chiefly on the anterior aspect ; while those from 
the subclavians (inferior thyroid) pierce the under surface of the 
body. A very free communication is established between all the 
vessels; and in the substance of the thyroid body the arteries form 
a capillary network around the vesicles. 

Occasionally there is a third thyroid branch (art. thyroid. ima) 
which arises from the innominate artery in the thorax, and ascend- 
ing in front of the trachea assists in supplying the thyroid body. 

The veins are large and numerous; they are superior, middle, and 
inferior thyroid on each side. ‘The first two enter the internal 
jugular vein (p. 75). The inferior thyroid vein issues from the 
lower part of the thyroid body, and descends on the trachea,—the 
two forming a plexus on that tube beneath the sterno-thyroid 
muscles ; it enters finally the innominate vein of its own side. 

The TRACHEA, or air tube, is continued from the larynx to the 
thorax, and ends by dividing into two tubes (bronchi), one for each 
lung. It occupies the middle line of the body, and extends com- 
monly from the fifth cervical to the fourth dorsal vertebra, measur- 
ing about four inches and a half in length, and nearly one in 
breadth. The front of the trachea is rounded in consequence of the 
existence of firm cartilaginous bands in the anterior wall, but at the 
posterior aspect the cartilages are absent, and the tube is flat and 
muscular. 

The cervical part of the trachea is very moveable, and has the 
following relative position to the surrounding parts. Covering it in 
front are the small muscles reaching from the sternum to the hyoid 
bone, with the deep cervical fascia: beneath those muscles is the 
inferior thyroid plexus of veins; and near the larynx is the isthmus 
of the thyroid body. Behind the tube is the esophagus, with the 
recurrent nerves. On each side are the common carotid artery and 
the thyroid body. 

The structure of the trachea is described in Section XVII. 

The a@sopHaaus, or gullet, reaches from the pharynx to the 
stomach. It commences, like the trachea, opposite the fifth cervical 
vertebra, and ends opposite the tenth dorsal vertebra. The tube 
reaches through part of the neck, and through the whole of the 
thorax ; and occupies the middle line of the body. In length it 
measures about nine inches. 

In the neck its position is behind the trachea till near the thorax, 
where it projects to the left side of the air tube, and touches the 
thyroid body and the thoracic duct. Behind the oesophagus is the 
longus colli muscle. On each side is the common carotid artery 
the proximity of the left being greatest because of the projection of 
the esophagus towards the same side. 

; The structure of the cesophagus will be examined in the dissec- 
tion of the thorax. 
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Directions. The dissector may learn next the digastric and stylo- Muscles and 
hyoid muscles, with the hypo-glossal nerve (p. 75). Afterwards he Mie 
may take the trunk of the external carotid, with the following triangle. 
branches,—superior thyroid, facial, occipital, posterior auricular, and 
‘superficial temporal (p. 77 to 81). 

The dissector is not to examine now the pterygo-maxillary or sub- Regions to 
maxillary regions on the left side because such a proceeding would '? ™itted. 
interfere with the subsequent dissections. Before learning the 
pharynx he should lay bare, on this side, the middle and inferior 
ganglia of the sympathetic with their branches. 

Dissection. For the display of the two lower ganglia of the sym- Dissection 
pathetic and their branches, it will be necessary to take away the foie?” 
great blood-vessels by cutting them across at the lower part of the 
neck, and near the digastric muscle. In removing the vessels, care 
must be taken of the sympathetic beneath them. 

The middle ganglion must be sought in the fat and areolar tissue viz., middle 
near the inferior thyroid artery ; and the inferior one will be seen hea 
‘on the neck of the first rib, after the subclavian artery has been 
divided. The upper cardiac nerve may be found descending beneath 
‘the carotid sheath. 

The upper end of the sternum with its attached clavicle is to be Reserve 
taken away next, by cutting through the middle of the first rib ; pices 
-and the piece of bone is to be put aside for the subsequent exami- 
nation of the sterno-clavicular articulation. 

The middle and inferior cervical ganglia of the sympathetic nerve a cre Noe 
‘are so similar to the corresponding ganglia of the right side, that nerve. 
the same description will suffice (p. 115). 

The cardiac nerves are three in number on the left as on the right Cardiac 
side, viz. superior, middle, and inferior, but they present some nae 
differences. 

The superior cardiac nerve has a similar course in the neck on both Upper. 
‘sides ; but the left in entering the chest lies between and parallel to 
the carotid and subclavian arteries. 

The middle cardiac nerve unites frequently with the next, and Middle. 
passes beneath the subclavian artery to the deep cardiac plexus. 

The inferior cardiac nerve is generally asmall branch, which enters Lower. 
the thorax conjoined with the preceding, to end in the cardiac plexus. 
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The pharynx, or the commencement of the alimentary passage, Directions. 
ean be examined only when it has been separated from the rest of 
the head ; and it will therefore be necessary to cut through the base 
of the skull in the manner mentioned below, so as to have the 
anterior half, with the pharynx connected to it, detached from the 


posterior half. 


Dissection. The block being removed from beneath the neck, the Bt 


cut base of 
the skull 
trom inside. 


Saw the side 
of skull, 


and chisel 
through the 
base, 


then eut 
soft parts. 


Preserve 
piece of 
spine. 
Fasten 
pharynx. 


Dissect 
nerves on 
left side, 


then 
muscles, 
Viz. 


lower and 
middle con- 
strictor, 


upper con- 
strictor. 


DISSECTION OF THE PHARYNX. 


head is to be placed downwards, so that it may stand on the cut 
edge of the skull. Next the trachea and cesophagus, together with 
the vagus and sympathetic nerves, are to be cut near the first rib, 
and all are to be separated from the spine as high as the basilar 
process of the occipital bone ; and without injuring, on the left side, 
the vessels and nerves near the skull. 

For the division of the skull turn upwards the inner surface of 
the base, and make the following incisions in the posterior fossa. 
On the right side a cut, with the chisel, is to be carried along the 
line of union of the petrous part of the temporal with the occipital 
bone. On the left side another cut with the chisel is to be made in 
the same direction, but through the occipital bone internal to the 
foramen jugulare and the inferior petrosal sinus: this is to begin 
rather behind that foramen, and to end opposite the one on the 
other side. The skull is to be sawn through vertically on the 
left side close behind the mastoid part of the temporal bone, so 
that the incision shall meet the outer end of the cut made with 
the chisel. 

Finally placing the skull again upside down, let the student chisel 
through the basilar process of the occipital bone between the attach- 
ments of the pharynx and the muscles of the spinal column, the 
instrument being directed backwards. The base of the skull is now 
divided into two parts (one having the pharynx attached to it, the 
other articulating with the spine), which can be readily separated 
with a scalpel. 

The spinal column with the piece of the occipital bone connected 
with it should be set aside, and kept for after examination. 

Dissection of the pharynx (fig. 28). Let the student take the an- 
terior part of the divided skull, and, after moderately filling the 
pharynx with tow, fasten it with hooks on a block, so that the ceso- 
phagus may be pendent and towards him. 

On the left side of the pharynx a different view from that of 
the right side may be obtained of the cranial and sympathetic nerves 
near the skull (p. 109), when some loose areolar tissue, and the 
styloid process with its muscles, have been removed: if the lowe 
ends of the nerves are fixed with pieces of thread, a more satisfac 
tory examination can be made of them. 

Afterwards the dissector may proceed to remove the fascia fron 
the constrictor muscles of the right side (fig. 28), in the direction 
of the fibres,—these radiating from the side to the middle line 
The margins of the two lower constrictor muscles (middle and in 
ferior) are to be defined. Beneath the lower one near the larynx 
will be found the recurrent nerve with vessels ; whilst intervenin 
between the middle and superior, are the stylo-pharyngeus muscl 
and the glosso-pharyngeal nerve. 

To see the attachment of the superior constrictor to the lower ja 
and the pterygo-maxillary ligament, it will be necessary to cut throug 
the internal pterygoid muscle of the right side. Above the upp 
fibres of this constrictor, and near the base of the skull 
small muscles of the palate (F and H) entering the ph 
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—tensor palati, lies between the internal ptery goid plate and muscle ; 
and the other,—levator palati, is farther in, and larger. 

The pHarynx is situate behind the nose, mouth, and lar ynx. Its Pharyns. 
extent is from the base of the skull to the cricoid cartilage of the Extent, 
larynx, where it ends in the esophagus. In form it is pie eiet form, 
conical, with the dilated part upwards; and in length it measures length. 
from five to six inches. 

The tube of the pharynx is incomplete in front, where it com- Js an incom- 
municates with the cavities above mentioned, but is quite closed Deere 
behind. On each side of it are placed the a of the carotid Connec- 
arteries, with the internal jugular vein and the accompanying cranial at 
and sympathetic nerves. Behind it is the spinal column, covered by 
muscles, viz. longus colli and rectus capitis anticus major. 

In front the pharynx is united to the larynx, the hyoid bone and 
the tongue, and to the bony framework of the nasal cavity ; but 
behind it is unattached, and is formed chiefly of thin, fleshy strata. 
In the posterior wall are contained elevator and constrictor muscles; Construc- 
and at the upper part the bag is further completed by an aponeurotic ©" 
expansion which fixes it to the base of the skull. The whole is lined 
by mucous membrane. 

The aponeurosis of attachment is seen at the upper part of the Aponeurosis. 

. of pharynx. 

pharynx, where the muscular fibres are absent, to connect the tube 
to the base of the skull, and to complete the posterior boundary. 
Superiorly it is fixed to the basilar process of the occipital, and the 
petrous part of the temporal bone, as well as to the cartilage between 
the two ; but inferiorly it becomes thin, and extends between the 
muscular and mucous strata. On this membrane some of the fibres 
of the constrictor muscles terminate. 

The consrricrors are three thin muscles, which are arranged like poe 
scales, the lower partly overlaying the middle, and the middle the — 


upper. 
The inferior constrictor (fig. 28, “), the most superficial and lowest, Lower 


g. 2 
: s ° F : muscle 
arises from the side of the er icoid cartilage ; from the oblique line arises from 

and upper and lower borders of the thyroid cartilage, and from the !#'y»x 
part of the latter which is behind the oblique line. The origin is me Se 
UL - - fe > : re midacle 
small when compared with the insertion, for the fibres are directed jine, ; 
backwards, radiating, and are inserted into a raphé along the middle 
line, where it meets the corresponding muscle of the opposite side. 
The outer surface of the muscle is in contact with the sheath of oe 
contae 
the carotid artery, and with the muscles covering the spinal column. with it. 
The lower border is straight, and is continuous with the fibres of 
the cesophagus ; whilst the upper border overlaps the fibres of the 
middle constrictor (8). The recurrent nerve and vessels (°) enter 
beneath the lower border. 
The middle constrictor (fig. 28, ®) has nearly the same shape as Middle aon 
iy . strictor : 
the preceding, that is to say, it is narrowed in front and expanded 
behind. Its fibres arise from the great cornu of the os hyoides, from 
the small cornu of the same bone, and from the stylo-hyoid ligament. 
From this origin the fibres radiate, and are blended along the » middle 


line with the other muscles. 
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similar to those of the preceding — 
from the superior con- 
ends on the aponeu- 


The surfaces have connections 
constrictor. The upper border is separated 
strictor by the stylo-pharyngeus muscle p, and 


\’ 


\\ 


ZZ 


rosis of the pharynx, about an inch from the base of the skull. Th 
lower border descends beneath the inferior constrictor ; and opposit 
aoe interval between the two is the upper laryngeal nerve (°). 
U ppet con- The superior constrictor (fig. 28, ©) is the least strong of the thre 
* External view of the pharynx i i i 
pharynx (Illustrations of Dissections), Muse. 
A. Inferior constrictor. 3. Middle constrictor.  c. eee evn eh 
p. Stylo-pharyngeus. ¥. Levator palati. H. Tensor palati. 1. Buccinat 
x. Hyo-glossus. Nerves : 1. Glosso-pharyngeal. 2. Hypo-glossal. 3. Su 
rior laryngeal. 4. External laryngeal. 5. Recurrent laryngeal. 6 "Gus 
tory nerve. T pierygo- naravary Lyument a 


ELEVATORS OF PHARYNX. 12 


as 


muscles, and wants the usual conical form. Its origin is extensive, 

and is connected successively, from above down, with the inner surface Origin in 
of the internal pterygoid plate (the lower third or less), with the fut. 
pterygo-maxillary ligament, with the posterior part of the mylo-hyoid 

ridge of the lower jaw, and with the mucous membrane of the mouth 

and the side of the tongue. The fleshy fibres pass backwards, and Insertion” 
are inserted on the aponeurosis of the pharynx, as well as into the oe 
raphé along the middle line. 

The parts in contact externally with this muscle are, the deep Contiguous 
vessels and nerves of the neck; and internally it is lined by the ?™™ 
aponeurosis and the mucous membrane. ‘The upper border consists 
of arched fibres which are directed backwards from the pterygoid 
plate ; and above it the levator palati muscle Fis seen. The lower 
border is overlaid by the middle constrictor muscle. The attachment 
to the pterygo-maxillary ligament corresponds with the origin of the 
buccinator muscle I. 

Action of constrictors. The muscles of both sides contracting will Use of con- 
diminish the size of the pharynx ; and as the anterior attachments ‘Ito's. 
of the lower muscles are nearer together than those of the upper, 
the tube will be contracted more behind the larynx than near the 
head. 

In swallowing the morsel is seized first by the middle constrictor, in swallow- 
and is delivered over to the inferior, by which it is conveyed to the ™* 
esophagus : both muscles act involuntarily. By the contraction of 
the upper muscle the space above the mouth will be narrowed, so 
that the soft palate being raised, the upper portion of the pharyn- 
geal space can be shut off from the lower. 

Dissection (fig. 29). Open the pharynx by an incision along its Dissection. 
middle, and, after removing the tow from the interior, keep it open 
with hooks: a better view of the cavity will be obtained by partly 
dividing the occipital attachment on each side. The mucous mem- 
brane is to be carefully removed below the dilated extremity of 
the Eustachian tube on the right side, for the purpose of finding 
some pale muscular fibres, salpingo-pharyngeus c, which descend 
from it. 

The ELEVATORS of the pharynx are two in number on each side,—an Elevators of 
external (stylo-pharyngeus), and an internal (salpingo-pharyngeus). a 

The stylo-pharyngeus (external elevator) may be read again with stylo-pha- 
the pharynx. Its description is given in p. 102. ryngeus. 

Salpingo-pharyngeus, © (internal elevator). This little band is satpingo- 
fixed by tendon to the lower border of the cartilage of the Eusta- pharyngeus. 
chian tube near the orifice. Its fleshy fibres end below by. joining attach- 
those of the palato-pharyngeus Q. If the part is not tolerably fresh ™°"*- 
the muscle may not be visible. 

Action. This thin muscle elevates the upper and lateral part of Use. 
the pharynx above the spot where the large external elevator enters 
the wall ;, but it is probably used chiefly in opening the Eustachian 
tube in swallowing. ; 

The interior of the pharynx (fig. 29) is wider from side to side Interior of 
than from before back, and its greatest width is opposite the hyoid pharynx, 
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bone ; from that spot it diminishes both upwards and downwards, 
but much more rapidly in the latter than in the former direction. 
Through the part of the passage above the mouth the air moves in 
respiration ; whilst through that below the mouth both air and food 
are transmitted—the air passing to the aperture of the wind-pipe, 
and the food to the ceesophagus. In it the following objects are to 
be noticed. 

At the top are situate the posterior apertures, G, of the nasal 
cavity, which are separated by the septum nasi; and below them 
hangs the soft palate, partly closing the cavity of the mouth. By 
the side of each nasal aperture is the trumpet-shaped end of the 
Eustachian tube, F. 

Below the soft palate, the opening into the mouth—isthmus 
faucium, H, is to be recognised ; and on each side of this is the 
tonsil, K, which is placed in a hollow between two prominences 
named pillars of the soft palate,—the one, 1, proceeding from the 
soft palate to the side of the tongue, and the other, L, from the 
same part to the side of the pharynx. 

Next in order, below the mouth, comes the aperture of the larynx, 
nN; and close in front of it is the epiglottis, or the valve which 
assists to close that opening during deglutition. Lowest of all is 
the opening, 0, from the pharynx into the cesophagus. 

The apertures into the pharynx are seven in number, and have 
the following position and boundaries :— 

The posterior openings of the nasal fosse, G, are oval in form, and 
measure about an inch from above down, but only half an inch 
across. Each is constructed in the dried skull by the sphenoid and 
palate bones above, and by the palate below ; by the vomer inside, 
and the internal pterygoid plate outside ; and it is lined by mucous 
membrane, 

The Eustachian tube, ¥, is a canal, partly osseous, partly cartila- 
ginous, by which the tympanic cavity of the ear communicates 
with the external air. 

If the mucous membrane be removed from the tube on the right 
side, the cartilagimous part appears to be nearly an inch long. It is 
narrow superiorly, where it is fixed to the margins of a groove 
between the petrous part of the temporal and the sphenoid bone ; 
but it increases in width as it is directed downwards to the pharynx, 
and ends by a wide aperture inside the internal pterygoid plate, on 
a level with the inferior meatus. Its opening in the pharynx is 
oval in form; and the inner side, which is larger than the outer, 
projects forwards, giving rise to a trumpet-shaped mouth. 

This part of the tube is constructed by a triangular piece of car- 
tilage, whose margins are bent downwards so as to enclose a narrow 
space ; but at the under aspect the cartilage is deficient, and the 
wall is formed by fibrous membrane. Closely united to the ptery- 
goid plate, the tube is covered by the mucous membrane : and 
through it the mucous lining of the’ cavity of the tympanum is 
continuous with that of the pharynx. 

The space included between the root of the tongue and the arches 


OPENINGS OF PHARYNX. 


of the soft palate on opposite sides is called the fauces. It is wider 
below than above ; and on each side lies the tonsil. 

The isthmus faucium, u, is the narrowed aperture of communica- Opening of 
tion between the mouth and the fauces, whose size is altered by the ° ®««- 


elevated or pendent position of the soft palate. Laterally it is 
bounded by the anterior arches of the soft palate, which are named 
pillars of the fauces. 
The aperture of the larynr, NX, is wide in front, where it is bounded Upper : 
by the epiglottis, and pointed behind between the arytenoid carti- larynx. 
* Internal view of the pharynx (Illustrations of Dissections). Muscles of 
the palate, and named parts. A. Levator palati. 3. Tensor palati. o. Sal- 
pingo-pharyngeus. p. Azygos uvule. x. Internal pterygoid muscle. r. End 
of the Eustachian tube. o. Posterior naris. wu. Mouth cavity. 1. Anterior 
pillar of the fauces. x. Apertures of the tonsil. 1. Posterior pillar of the 
fauces. N. Opening of the larynx. 0, Opening of the esophagus. p. Uvula. 
a. Superficial part of Palato-pharyngeus. 
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lages. The sides are sloped from before back, and are formed by 
folds of the mucous membrane extending between the arytenoid 
cartilages and the epiglottis. Posteriorly it is limited by the corni- 
cula laryngis, and by the arytenoid muscle covered by mucous: 
membrane. During respiration this aperture is unobstructed, but in 
the act of deglutition it is closed by the epiglottis. 

The opening into the wsophagus, 0, is the narrowest part of the 


esophagus. pharynx, and is opposite the cricoid cartilage and the fifth cervical 


Soft palate 
at back of 
mouth 3 


surfaces, 


borders ; 


from it 
hangs uvula. 


Arches or 


pillars 


anterior, 


posterior. 


Constituents 
of velumn, 


Dissect 


levator and 
tensor on 
right half. 


vertebra. Internally the mucous membrane in the cesophagus is. 
paler than that in the pharynx ; and externally the point at which 
the pharynx ends is marked by a slight contraction, and by a change 
in the direction of the muscular fibres. 

The sorr PALATE, Q (velum pendulum palati) is a moveable struc- 
ture between the mouth and the pharynx, which can either close 
the opening of the mouth, or cut off the passage to the nose, accord- 
ing as it is depressed or elevated. In the usual position of the soft 
palate (the state of relaxation) the anterior surface is somewhat 
curved, and is continuous with the roof of the mouth, whilst the 
opposite surface is convex and turned to the pharynx. The upper 
border is fixed to the posterior margin of the hard palate ; and each 
lateral part joins the pharynx. The lower border is free, and 
presents in the centre a conical pendulous part—the wvula, P. 
Along its middle is a slight ridge, indicative of the original separa- 
tion into two halves. 

Springing from the lower part of the soft palate, near the uvula, 
are two folds on each side, containing muscular fibres, which are 
directed downwards on the sides of the fauces. These are named 
arches or pillars of the palate, and are distinguished from one another 
by their relative position. The anterior, 1, reaches from the fore 
part to the side of the tongue near the middle ; and the posterior, 
tL, longer than the other, is continued from the lower border to the 
side of the pharynx. As they diverge from their origin to their 
termination, they limit a triangular space in which the tonsil lies. 

The velum consists of an aponeurosis, with muscles, vessels, 
nerves, and mucous glands; and the whole is enveloped by the 
mucous membrane. 

Dissection. Some of the muscles of the palate are readily dis- 
played, but others require care in their dissection. 

On the right side the two principal muscles of the soft palate— 
the elevator and tensor, are very plain. These have been partly 
dissected on the right side ; but to follow them to their termination, 
let the upper attachment of the pharynx on the same side, and the 
part of the superior constrictor which arises from the internal ptery- 
goid plate, be cut through. The levator will be fully laid bare by 
the removal of the mucous membrane, and a few muscular fibres 
covering its lower part. The tendon of the tensor palati should be 
followed round the hamular process of the pterygoid plate; and 
its situation in the palate beneath the levator should be made evi- 
dent. The position of the Eustachian tube with respect to those 
muscles should be ascertained. 
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On the left side, the mucous membrane is to be raised with great On left 
care from the posterior surface of the palate, to obtain a view of Marg te 
the superficial muscular fibres. Immediately beneath the mucous ~~” 
covering are some fine transverse fibres of the palato-pharyngeus 
muscle ; and beneath them, in the middle line, are the longitudinal 
fibres of the azygos uvule. A deeper set of fibres of the palato- azygos 
pharyngeus is to be followed, on the right side, beneath the levator EE 
and azygos muscles. 

The student should remove next the mucous membrane from the and palato- 
muscular fibres contained in the arches of the palate, and should ies 
follow these upwards and downwards. In order to see them in the 
anterior fold, it will be necessary to take the membrane from the 
anterior surface of the palate. If the part is not tolerably fresh, 
some of the paler fibres may not be visible. 

Aponeurosis of the soft palate. Giving strength to the velum is a Aponeurosis 
thin but firm aponeurosis, which is attached to the hard palate. %P™"** 
This membrane becomes thinner as it descends in the velum; and 
it is joined by the tendon of the tensor palati muscle. 

The muscLeEs of the soft palate are four on each side,—an elevator Nine mus- 
and tensor ; with the palato-glossus and palato-pharyngeus, which a ee 
act as depressors. In addition there is a small median azygos 
muscle. 

The LEVATOR PALATI (fig. 29, “) is a thick, roundish muscle, Elevator 
which is partly situate outside the pharynx. It arises from the Soap 
under surface of the apex of the petrous portion of the temporal ea 
bone (fig. 30,*), and from the inner and hinder part of the cartilage “ ” 
of the Eustachian tube. The fibres enter the pharynx above the 
superior constrictor, and then spread out in the soft palate, where and is lost 
they join along the middle line with those of the muscle of the ™Y°"" 
opposite side. 

Outside the pharynx this muscle rests against the Eustachian Connec- 
tube. In the palate it forms a stratum that reaches the whole re 
depth of that structure, and is embraced by two planes of fibres of 
the palato-pharyngeus (*). mr ib 

Action. It tilts backwards the free edge of the soft palate towards Use 
the pharynx so as to enlarge the isthmus faucium, and to shut off ° Pi 
with the contracted pharynx the nose openings. In swallowing the 
palate is raised, and is arched over the bolus passing from the mouth 
to the pharynx. For its action on the Eustachian tube, see Tensor on tube. 
palati. 

The TENSOR vel CIRCUMFLEXUS PALATI (fig. 29, ®) arises like the ae 
preceding outside the pharynx, and is a thin riband-like band, ~ 
situate between the internal pterygoid plate and muscle. About aise on 
one inch and a half wide at its origin, it is attached to the slight tynx. 
depression (scaphoid fossa) at the root of the internal pterygoid 
plate, to the outer and fore part of the Eustachian tube, and stil 
farther out to the spinous process of the sphenoid, and the vaginal 
(tympanic) process of the temporal bone. Inferiorly the fleshy 
fibres end in a tendon which, entering the pharynx between the 


attachments of the buccinator muscle, is reflected round the 
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hamular process (fig. 30, 7), and is inserted into about one third of 
an inch of the posterior border of the palate, viz. from the central 
spine to a projecting point ; and inferiorly into the aponeurosis of 
the velum. 

‘As the tendon winds round the bone, it is thrown into folds ; and 
between the two is a bursa. In the soft palate it lies beneath the 


Fig. 30.* 


levator muscle. The Eustachian tube is directed imwards between 
this muscle and the preceding. 

Action. Acting from the skull the muscle will fix and make tense 
the lateral part of the soft palate ; but its movements will be very 
limited, seeing that the tendon is inserted partly into the palate 
bone. 

If the soft palate is fixed by the depressor muscles, the levator 
and tensor, and the salpingo-pharyngeus, taking their fixed points 
below, open the Eustachian tube in swallowing. 

The PALATO-GLOSSUS MUSCLE (constrictor isthmi faucium) is a 
small, pale band of fibres, which is contained in the anterior arch, 1, 
of the soft palate. It is connected inferiorly with the lateral surface 
and the dorsum of the tongue; from this spot the fibres ascend 
before the tonsil to the anterior aspect of the soft palate, where 
they form a thin muscular stratum, and join those of the fellow 
muscle along the middle line. 

At its origin the muscle is blended with the glossal muscles, and 
at its insertion it is placed before the tensor palati. 

Action. The palato-glossus narrows the isthmus of the fauces ; the 
muscles of opposite sides moving inwards towards each other, and 
separating from the mouth the morsel to be swallowed. 

When the tongue is fixed the muscle will render tense and draw 
down the soft palate. 


The PALATO-PHARYNGEUS is much larger in size than the preceding, 


* 1. Azygos uvule. 2. Tensor palati. 38. Levator palati. 4. Palato- 
pharyngeus—upperend. 5. External pterygoid. 
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and gives rise to the eminence of the posterior pillar, 1, of the soft ryngeus, in 
palate. The muscle is attached below to the posterior border of the St soft 
‘thyroid cartilage, some fibres blending with the contiguous portion 

of the pharynx; and it decussates across the middle line with corres- 

ponding fibres of the muscle of the opposite side (Merkel).* Ascend- Attach- 
ing thence behind the tonsil, the fibres enter the side of the palate, pee: 
and separate into two layers (fig. 30,*). The posterior, thin and Strata in 
in contact with the mucous membrane, joins at the middle line a P#lte. 
‘like offset of its fellow. The deeper or anterior stratum, much the 
‘strongest, enters the substance of the palate between the levator 

and tensor, and joins at the middle line the corresponding part of 

the opposite muscle, whilst some of the upper fibres end on the 
aponeurosis of the palate. 

In the palate the muscle encloses the levator palati and azygos 
uvule between its two strata. 

Action. Taking its fixed point at the thyroid cartilage the muscle Use: 
depresses and makes tense the soft palate. Nie aay 

During the act of swallowing both muscles move back the lower in swallow- 
edge of the soft palate towards the pharynx; and approaching each "* 
‘other, form an oblique plane for the downward direction of the 
food: in that state the uvula lies in the interval between the two. 

The AZYGOS UVUL& (fig. 29, ?) is situate along the middle line of Azygos | 
the velum near the posterior surface. The muscle consists of two Wyse “lone 
narrow slips of pale fibres, which arise from the spine at the posterior middie; ~ 
border of: the hard palate, or from the contiguous aponeurosis, and 
end inferiorly in the tip of the uvula. Behind this muscle, separat- attach- 
ing it from the mucous membrane, is the thin stratum of the palato- ™°"* 
pharyngeus. 

Action. Its fibres elevate the uvula, shortening the mid part of Use. 
the soft palate, and direct that process backwards. 

The tonsi/, K, is a collection of follicular capsules resembling those Tonsil is 
on the dorsum lingue, which is placed close above the base of the bei ae 
tongue, and between the arches of the soft palate. Each is roundish Palate. 
in shape, but variable in size; and apertures are apparent on its 
surface. Externally the tonsil is situate opposite the superior con- 

‘strictor muscle and the angle of the lower jaw ; and when enlarged 
it may press against the internal carotid blood-vessel. 

The apertures on the surface lead to rounded terminal recesses or Formed of 
hollows which are lined by mucous membrane. Around each recess (1st “4 
is a layer of small closed capsules, which are seated in the tissue 
beneath the mucous membrane, and are filled with a grayish sub- 
stance containing cells and nuclear-looking bodies. No openings: 
from the capsules are to be recognised in the recesses. 

Its arteries are numerous and are derived from the facial, lingual, Vessels. 
ascending pharyngeal, and internal maxillary branches of the ex- 
ternal carotid. Its veins have a plexiform arrangement on the outer 


* Dr. Merkel, in the work before referred to, states that this muscle has no 
firm fixed attachment below, and that it ends altogether in the wall of the 
pharynx, decussating with the muscle of the opposite side. This assertion 
does not accord with my experience. ‘ 
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side. Nerves are furnished to it from the fifth and glosso-pharyn- 
geal nerves. 1 

The mucous membrane of the pharynzx is continuous anteriorly with 
the lining of the mouth, nose, and larynx. Covering the soft palate 
and its numerous small glands (palatine), the membrane is continued 
to the tonsils on each side, and is prolonged by the Eustachian tube 
to the tympanum. In front of each arytenoid cartilage it encloses: 
a mass of muciparous glands (arytenoid). Inferiorly, it is con- 
tinued by the cesophagus to the stomach. 

The mucous membrane is provided with more glands in the upper, 
than in the lower part of the pharynx ; and its character, near the: 
different apertures, resembles that of the membrane lining the: 
cavities communicating with the pharynx. Its epithelium is sealy 
below the nares (Henle) ; but is columnar and ciliated above that 
spot, where only the air is transmitted. 

Beginning of the esophagus. This tube is much smaller than the 
pharynx, and the walls are flaccid. For the commencement, and its: 
connections in the neck, see p. 120. 

The gullet consists of two layers of muscular fibres, with a lining 
of mucous membrane. The external layer, is formed of longitudi- 
nal fibres, which begin opposite the cricoid cartilage by three bundles,. 
anterior and two lateral ; the former is attached to the ridge at the 
back of the cartilage, and the others join the inferior constrictor. 
The internal layer, on the other hand, is formed of circular fibres,. 
which are continuous with those of the inferior constrictor. The 
structure of the esophagus is described more fully in the dissection: 
of the thorax. 


Secrion XII. 
CAVITY OF THE MOUTH. 


The cheeks, the lips, and the teeth, are to be examined with the 
mouth, as all may be considered accessory parts. 

Tue Mourn. The cavity of the mouth is situate below that of the 
nose, and extends from the lips in front to the isthmus of the fauces: 
behind. Its boundaries are partly osseous and partly muscular, and 
its size depends upon the position of the lower jaw bone. When 
the lower jaw is moderately removed from the upper, the mouth is. 
an oval cavity with the following boundaries. The roof, concave, 
is constituted by the hard and soft palate, and is limited anteriorly 
by the arch of the teeth. In the floor is the tongue, bounded by 
the arch of the lower teeth ; and beneath the tip of that body is: 
the frenum lingue, with the sublingual gland on each side. Each 
lateral boundary consists of the cheek and the ramus of the lower 
jaw; and in it, near the second molar tooth in the upper jaw, is the 
opening of the parotid duct. The anterior opening of the mouth is. 
bounded by the lips; and the posterior corresponds with the anterior 
pillars of the soft palate. 
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The mucous membrane is less sensitive on the hard than the soft Lining of 
parts bounding the mouth; it lines the interior of the cavity, and ‘2e meuth, 
is reflected over the tongue. Anteriorly it is continuous with the 
tegument, and posteriorly with the lining of the pharynx. The 
‘epithelium covering the membrane is of the scaly variety. epitheliun, 

Between each lip and the front of the corresponding jaw the differs in 
membrane forms a small fold—frenulum. On the bony part of the Hens, 
roof it blends with the dense tissue (gums) covering the vessels and on roof, 
nerves. On the soft palate it is smooth and thinner, and along the 
middle of the palate is a ridge which ends in front in a‘small 
papilla. In the floor of the mouth the membrane forms the freenum floor, 
lingue beneath the tip of the tongue, and sends tubes into the 
openings of the Whartonian and sublingual ducts ; whilst on each 
‘side of the frenum it is raised into a ridge by the subjacent sub- cheek, and 
lingual gland. On the interior of the cheek and lips the mucous #*- 
lining is smooth, and is separated from the muscles by small buccal 
cand labial glands. 

Over the whole cavity, but especially on the lips, are papille for 
the purpose of touch. 

The CHEEK extends from the commissure of the lips to the ramus Cheek ; 
-of the lower jaw, and is attached above and below to the alveolar extent 
process of the jaw on the outer aspect. The chief constituent of ae struc- 
the cheek is the fleshy part of the buccinator muscle ; on the inner 
‘surface of this is the mucous membrane; and on the outer the 
‘integuments, with some muscles, vessels, and nerves. The parotid 
duct perforates the cheek near the second molar tooth of the upper 
jaw. 

The Lips surround the opening of the mouth; they consist chiefly Lips, 
of the fleshy part of the orbicularis oris muscle, covered externally i Hs a 
by integument, and internally by mucous membrane. The lower / 
lip is the larger and more moveable of the two. Between the 
muscular structure and the mucous covering lie the labial glands ; 
and in the substance of each lip, nearer the inner than the outer 
‘surface, and at the line of junction of the two parts of the orbicu- contains 
laris, is placed the arch of the coronary artery. nee 

Treru. In the adult there are sixteen teeth in each jaw, which Teeth, — i 
are set in the alveolar borders in the form of an arch, and are sur- eg eaigna 
rounded by the gums. Each dental arch has its convexity turned ™Jaw; 
forwards ; and, commonly, the arch in the maxilla overhangs that 
in the mandible when the jaws are in contact. The teeth are 
‘similar in the half of each jaw, and have received the following 
names :—the most anterior two are incisors, and the one next 
behind is the canine tooth; two, still farther back, are the bicuspids ; 

-and the last three are molar teeth. Moreover, the last molar tooth ee 
has been called also “dens sapientie,” from the late period of its ~~ 
appearance. The names applied to the teeth indicate very nearly 

the part they perform in mastication ; thus the incisor and canine Mar aa 
teeth act as dividers of the food, whilst the bicuspid and molar : 
teeth serve to grind the aliment. 


The several parts of the teeth, viz. the crown, fang, and neck ; Fuller notice 


elsewhere. 
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the general and special characters of those parts in the different. 
groups of teeth ; and the structure of the different components of 
a tooth, must be referred to in some general treatise on anatomy. 


Secrion XIII. 
DISSECTION OF THE NOSE. 


Directions. To obtain a view of the interior of the nose, it will be necessary 
to make a longitudinal section through the base of the skull.. 
Whilst the student is examining the bouudaries of the nose he will 
derive advantage from the use of a vertical section of a dried nasal 
cavity. 

Dissection. Dissection. Before sawing the bone, the loose part of the lower: 
jaw on the right side should be taken away ; further, the tongue, 
hyoid bone, and larynx, all united, may be detached from the opposite 
half of the lower jaw, and laid aside till the dissector is ready to. 
use them. 

Cut through On the right side of the middle line saw through the frontal and. 

the pone nasal bones, the cribriform plate of the ethmoid, and part of the 
body of the sphenoid bone, without letting the saw descend into the 
nasal cavity. 

Next the roof of the mouth is to be turned upwards, and the soft 
parts are to be divided on the right of the median line opposite the 
cut in the roof of the nose. The saw is then to be carried through. 
the floor of the nose and the body of the sphenoid bone in such a 
direction as to come into the incision above. 

The piece of the skull is now separated into two parts, right and 
left ; the right half will serve for the examination of the meatuses,, 
and the left will show the septum nasi, after the mucous membrane 
has been removed. 

Bituation of The CAVITY OF THE NOSE is placed in the centre of the bones of 

= the face, being situate above the mouth, below the cranium, and 

Division between the orbits. This space is divided into two parts—nasal 

into two. fossee,—by a vertical partition. 

Form. Each fossa is larger below than above ; and is flattened in form, 
so that the measurement from before back or above down exceeds 

Openings. much that from within out. It communicates with both the face 
and the pharynx by apertures named nares, and has also apertures 
of communication with the sinuses in the surrounding bones, viz. 
frontal, ethmoid, sphenoid, and superior maxillary. The student has 
to examine in each fossa a roof and floor, an inner and outer wall, 
and an anterior and posterior opening. 

Roof. The roof is somewhat arched, and is formed by the cribriform 
plate of the ethmoid bone in the centre ; by the frontal and nasal 
bones, and the cartilages in front; and by the body of the sphenoid, 
the sphenoidal spongy bone, and the os palati, at the posterior part. 
In the dried skull many apertures exist init ; most are in the ethmoid 
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bone for the branches of the olfactory nerve with vessels, and one 
for the nasal nerve and vessels; in the front of the body of the 
sphenoid is the opening of its sinus. 

The floor is slightly hollowed from side to side, and in it are Floor. 
the palate and superior maxillary bones—their palate processes. 
Near the front in the dry skull is the incisor foramen leading to the 
anterior palatine fossa. 

The inner boundary (septum nasi) is partly osseous and partly Inner 
cartilaginous. The osseous part is constructed by the vomer, by the °°'™"'Y 
perpendicular plate of the ethmoid bone, and by those parts of the partly 
frontal and nasal with which this last bone articulates. The irregu- °°?" 
lar space in front in the prepared skull is filled in the recent state partly carti- 
by the triangular cartilage of the septum, which forms part of the #8 
partition between the nostrils, and supports the cartilages of the 
anterior aperture. Fixed between the vomer, the ethmoid plate, and 
the nasal bones, this cartilage rests anteriorly on the median ridge 
between the superior maxillze, and projects even between the carti- 
lages of each nostril. The septum nasi is commonly bent to one 
side. 

The outer boundary has the greatest extent and the most irregular Outer 
surface. Six bones enter into its formation, and they come in the i cath 
following order from before backwards: the nasal and superior 
maxillary ; the small os unguis with the lateral mass of the ethmoid 
bone ; and posteriorly the ascending part of the palate bone, with 
the internal pterygoid plate of the sphenoid bone: of these, the formed of 
nasal, ungual, and ethmoidal reach only about half way from roof a 
to floor, whilst the others extend the whole depth. Altogether in 
front of the bones, the lateral cartilages may be said to construct 
part of this boundary. 

On this wall are three convoluted osseous pieces, named spongy is irregular 
or turbinate bones (fig. 31), which project into the cavity :—the two icon 
upper (') and (*), are processes of the ethmoid, but the lower one (Oy enone 
is a separate bone—the inferior spongy. The spongy bones are con- bones ; 
fined to a certain portion of the outer wall, and their extent would 
be limited by a line continued nearly vertically upwards to the roof 
of the cavity from both the front and back of the hard palate. 

Between each turbinate bone and the wall of the nose is a longitu- presents 
dinal hollow or meatus ; and into these hollows the nasal duct and hollows. 
the sinuses of the surrounding bones open. 

The meatuses are the spaces arched over by the spongy bones ; and Meatuses. 
as the bones are limited to a certain part of the outer wall, so are 
the spaces beneath them. 

The upper one (fig 31, ®) is the smallest and straightest of the Dppee 
three meatuses, and occupies the posterior half of the space included ame 
by the vertical lines before mentioned. Into it the posterior eth- 
moidal sinuses open at the front; and at its posterior part, in the 
dried bone, is the spheno-palatine foramen by which nerves and 
vessels enter the nose. walk 

The middle meatus (fig. 31, ’) is longer than the preceding ; 1t 18 Middle 
curved upwards in front, and reaches all across the space referred “ets. 
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to on the outer wall. Anteriorly it communicates by a funnel-shaped 
passage (infundibulum) with the frontal sinus and the anterior eth- 
moidal cells ; and near its middle is a small aperture, which leads 
into the cavity of the upper jaw. 

The inferior meatus (fig. 31, *) is straighter than the middle one, and 
rather exceeds the width of the included space on the outer wall ; 


Fig. 31,* z 


and when the bone is clothed by the mucous membrane it extends 
still farther forwards. In its front is the opening of the ductus ad 
nasum. 

Occasionally there is a small fourth or rudimentary meatus above 
the rest (fig. 31, °), which communicates with a posterior ethmoidal 
cell. 

The nares. In the recent condition of the nose each fossa has a 
distinct anterior opening in the face, and another in the pharynx ; 
but in the skeleton there is only one common opening in front for 
both sides. These apertures, and the parts bounding them, have 
been before described (pp. 30 and 126). 

The mucous membrane lining the nasal fossa is called the pituitary 
or Schneiderian membrane ; and from its blending with the peri- 
osteum it acquires much strength. It is continuous with the in- 
tegument at the nostril, and with the membrane lining the pharynx 
through the posterior opening: moreover, it is also continuous with 
the mucous membrane of the eyeball, and with that of the different 
sinuses, viz. frontal, ethmoidal, sphenoidal, and maxillary. 

The foramina in the dry bones, which transmit nerves and vessels, 


* Spongy bones and meatuses of the nasal cavity. 1. Upper spongy bone. 
2. Middle spongy bone. 8. Inferior spongy bone. 4. Square part of the 
ethmoid bone. 6. Upper meatus. 7. Middle meatus. 8. Lower meatus. 
9. Rudimentary fourth meatus. 10. Vestibule of the nasal cavity. The 
woodcut shows also the apertures of the glands of the nose. 
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are entirely closed by the membrane, viz. incisor, spheno-palatine, others 
the holes in the cribriform plate, and the foramen for the nasal ner aha 
nerve and vessels ; but the apertures that lead to the sinuses and 

the orbit are only somewhat diminished by the lining they receive. 

The membrane is stretched over the opening of the ductus ad nasum, 

forming a flap or valve to close the aperture. 

The characters of the membrane in the lower or respiratory part Characters 
- of the nose differ greatly from those of the same layer in the 
olfactorial region near the roof. 

In the lower region of the nose, through which the air passes to ™ lower 
the lungs, the membrane is thick, and closely united to the sub- gee 
jacent periosteum and perichondrium ; and on the margins of the 
two inferior spongy bones it is projected somewhat by the large on bones 
submucous vessels, so as to increase the extent of surface. In the hoe 
canals and sinuses it is very thin. Near the nostril it is furnished 
with papille, and small hairs (vibrisse). 

The surface is covered by the apertures of branched mucous Apertures 
glands, which are in greatest abundance, and of largest size, about Of S#"4s> 
the middle and posterior parts of the nasal fossa. In the lower part 
of the nose, and in the sinuses, 


the epithelium is of the columnar and epithe- 


ciliated kind; but it becomes hum. 
laminated or scaly in the dilata- 

tion or vestibule inside the nostril 

(fig. 31, °). 

The olfactory region (fig. 32) Olfactory 
is situate at the top of the nasal is 
cavity, and is confined to the poe 
‘surface of the roof formed by 
the cribriform plate of the eth- 
moid ; to a portion of the outer 
wall constructed by the lateral 
mass of the ethmoid bone: and 
to a corresponding extent of the 
septum, viz. about one third. 

The mucous membrane in the Mucous 

membrane, 


olfactory region receives the 
olfactory nerve, and is therefore 
the seat of the sense of smell. 
It differs much from that in the 
lower portion of the nose, for 
it is less strong and vascular; and is of a yellowish colour, which 
is due to pigment in the epithelium and the glands. 

The epithelium (fig. 32 A) is thicker but softer here than lower Epithelium. 


~ 


* Magnified vertical section of the mucous membrane of the nose (altered 


from Henle). ’ 
A. 1. Columnar epithelium at the free surface. 2. Granular or middle 


layer of the same. 3. Deepest layer ot elongated cells placed vertically. 4. 


Seereting tubular glands. : ; 
p. a. Pieces of the columnar epithelium greatly enlarged. 0. Olfactorial 


cells amongst the epithelium particles. 
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in the cavity, and it is columnar on the surface, but not ciliated. 
Beneath the surface layer are strata of granules and ovalish cells (*), 
amongst which sink the pointed or attached ends of the pieces of 
epithelium. 

Around the pieces of the columnar epithelium stand numerous 
bodies named o/factorial cells by Schultze (fig. 32 B.”). They con- 
sist of small spindle-shaped nucleated cells, with a rounded filament 
prolonged from each end towards the attached and free surfaces of 
the mucous membrane: that to the free surface, the larger, ends on 
a level with the pieces of the columnar epithelium. But the con- 
nections of the deeper threads or processes are unknown ; they have 
been supposed to unite with the olfactory nerve. 

The glands in the olfactory region are simple lengthened tubes 
(fig. 32 a. +) like those in the stomach, but are slightly wavy, and 
end in the submucous tissue by closed extremities. A flattened 
epithelium, with coloured granular contents, lines the tubes.— 
(Henle.) 

Dissection. At this stage of the dissection, little will be seen of 
the distribution of the olfactory nerve. If the septum nasi be 
removed, so as to leave entire the membrane covering it on the 
opposite side (the left), the filaments of the nerve will appear on 
the surface, near the cribriform plate. In the membrane too, near 
the front of the septum, is an offset of the nasal nerve. 

The naso-palatine nerve and artery (fig. 33, *) are to be sought 
lower down, as they are directed from behind forwards, towards 
the anterior palatine fossa: the artery is readily seen, especially if 
it is injected, but the fine nerve, which is about as large as a coarse 
hair, is embedded in the membrane and will be found by scraping 
with the point of the scalpel. 

By cutting through the fore and upper part of the membrane 
that has been detached from the septum nasi, other branches of the 
olfactory nerve may be traced on the outer wall of the nasal fossa. 

The OLFACTORY NERVE (fig. 33, *) forms a bulb on the cribriform 
plate of the ethmoid bone, and sends branches to the olfactory 
region of the nose through the apertures in the roof. These 
branches are about twenty in number, and are divisible into three 
sets. An inner set, the largest, descend in the grooves on the 
septum nasi, and branching, extend over the upper third. A middle 
set is confined to the roof of the nose. And an external set is dis- 
tributed on the upper spongy bone, on the anterior square surface 
of the os ethmoides, and on the fore part of the middle spongy 
bone. 

As the branches of the olfactory nerve leave the skull, they receive 
tubes from the dura mater and pia mater, which are lost in the 
tissue to which the nerves are distributed. The nerves ramify in 
the pituitary membrane in tufts of filaments which communicate 
freely with the contiguous twigs, forming a network, but their mode 
of termination in the tissue is unknown. It has been suggested by 
Schulze that they join the deep processes or ends of the go-called 
olfactorial cells ; but this union has not been seen. 


OLFACTORY NERVE. 13% 


The olfactory nerve differs in structure from the other cranial structure. 
nerves ; for its branches are deficient in the white substance of 
Schwann, are not divisible into fibrille, and are nucleated and 


Fig. 33.* 


granular in texture. Theyresemble the ganglionic fibres: and seem to 
consist of an extension of the nerve substance of the olfactory bulb. 

The other nerves in the nose will be described in the following 
section. 

Blood vessels. For a statement of the different vessels of the nose, Blood-ves- 
see p. 143. The arteries form a network in the pituitary membrane, *@!8 of 8s 
and a large submucous plexus on the edge of each of the two lower 
spongy bones, especially on the inferior. The veins have a plexiform 
disposition like the arteries, and this is largest on the lower spongy veins. 
bone and the septum nasi. 


arteries, 


Section XIY. 


SPHENO-PALATINE AND OTIC GANGLIA, FACIAL AND 
NASAL NERVES, AND BRANCHES OF THE INTERNAL 


MAXILLARY ARTERY. 


The preparation of Meckel’s ganglion and its branches (fig. 34), Branches of 
Meckel’s 


and of the terminal branches of the internal maxillary artery, is @ gangtion. 
somewhat difficult task in consequence of the nerves and vessels 


* Nerves of the septum of the nose. 1. Olfactory bulb and its ramifica- 
tions on the septum. 2. Nasal nerve of the ophthalmic trunk. 3. Naso- 
palatine nerve from Meckel’s ganglion (too large in the cut). 
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being contained in osseous canals which require to be opened. As 
is the case with other dissections, the student seeks first the branches, 
and traces these to the ganglion and main trunk. 

Dissection. The left half of the head is to be used for the display 
of the ganglion and its branches ; but the student may previously 
acquire some skill by attempting the dissection on the remains of 
the right side. ’ 

To lay bare the branches of the palate, detach the soft parts in 
the roof of the mouth from the bone, until the nerves and vessels 
escaping from the posterior palatine foramina are arrived at. Cut 
off, with a bone forceps, the posterior part of the hard palate to a 
level with the vessels and nerves ; and cleaning these, trace offsets 
behind into the soft palate, and follow the main pieces forwards to 
the front of the mouth. 

Take away without injury to the naso-palatine nerve and vessels 
(already found), the hinder part of the loose piece of mucous mem- 
brane before detached from the septum nasi, and separate the 
mucous membrane from the outer wall of the nasal fossa, behind 
the spongy bones, as high as the spheno-palatine foramen. In re- 
flecting forwards the membrane many branches of vessels and nerves 
will be seen entering it through the foramen ; but these may be left 
for the present, as directions for their dissection will be subsequently 
given. When the lining membrane of the nose has been removed 
behind the spongy bones, palatine nerves and vessels will appear 
through the thin translucent palate bone, and will be readily reached 
by breaking carefully through it with a chisel. Afterwards the tube 
of membrane containing the palatine vessels and nerves being opened, 
these are to be followed down to the soft palate and the roof of the 
mouth, and upwards to the ganglion which is close to the body of 
the sphenoid bone. 

To bring the ganglion fully into view, it will be necessary to saw 
through the overhanging part of the sphenoid bone, to cut away 
pieces of the bones surrounding the hollow in which it lies, and to 
remove with care the enveloping fat and the periosteum. The 
ganglion then appears as a flattened reddish-looking body, from 
which the vidian and pharyngeal nerves pass backwards. Besides 
the branches referred to, the student should seek two large nerves 
from the upper part of the ganglion to join the upper maxillary, and 
smaller offsets to the floor of the orbit. 

To trace backwards the vidian branch to the carotid plexus and 
the facial nerve, the student must lay open the canal which contains 
it and its artery in the root of the pterygoid process ; and in doing 
this he must define the small pharyngeal branches of nerve and 
artery which are superficial to the vidian, and lie in the ptery go- 
palatine canal. At the back of the pterygoid canal, a small branch 
from the vidian to the plexus on the internal carotid artery is to be 
looked for. Lastly, the vidian nerve is to be followed into the skull 
through the cartilage in the foramen lacerum (basis cranii), after 
cutting away the point of the petrous portion of the temporal bone, 
and dividing the internal carotid artery; and it is to be pursued on 
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the surface of the temporal bone, beneath the ganglion of the fifth 
nerve, to the hiatus Fallopii: its junction with the facial nerve will 
be seen with the dissection of that nerve. 

The branches of the ganglion to the nose will be found entering seek 
the outer surface of the detached mucous membrane opposite the Le tne Ee 
spheno-palatine foramen, with corresponding arteries. One of these “a 
nerves (naso-palatine), before dissected in the membrane of the 
septum, is to be isolated, and to be followed forwards to where it 
enters the floor of the nose. The branches of the internal maxillary 
artery with the nerves are to be cleaned at the same time. 

The SPHENO-PALATINE GANGLION (fig. 34, ‘) (ganglion of Meckel) Ganglion of 
occupies the spheno-maxillary fossa, close to the spheno-palatine hae 
foramen, and is connected with the branches of the superior max- | 
illary nerve to the palate. The ganglionic mass is somewhat tri- 
angular in form, and of a reddish grey colour. It is situate for Situation 
the most part, behind the branches (spheno-palatine) of the superior Srna 
maxillary nerve to the palate, so as to surround only part of their fifth nerve. 
fibres ; and it is prolonged posteriorly into the vidian nerve. Meckel’s 
ganglion resembles the other ganglia in connection with the fifth 
nerve in having sensory, motor, and sympathetic offsets or roots Composi- 
connected with it. see 

The Branches of the ganglion are distributed for the most part to Branches. 
the nose and palate, but small offsets are given to the pharynx and 
the orbit. Other offsets connect it with surrounding nerves. 

Branches of the nose. The nasal branches, from three to five in one 
number, are for the most part very small and soft, and pass inwards are— 
through the spheno-palatine foramen: their distribution is given 
below :— 

The superior nasal branches (+ +) are distributed in the mucous Superior 
membrane on the two upper spongy bones, and a few filaments ae 
reach the back part of the septum nasi. 

The naso-palatine nerve (nerve of Cotunnius) (fig. 33, *) crosses the ‘Naso-pala- 
roof of the nasal fossa to reach the septum nasi, and descends on aa 
that partition to near the front. In the floor of the nose it enters a 
special canal by the side of the septum, the left being anterior to 
the other, and is conveyed to the roof of the mouth, where it lies 
in the centre of the anterior palatine fossa. Finally, the nerves of 
opposite sides are united in the mouth, and are distributed in the 
mucous membrane behind the incisor teeth. On the septum nasi 
filaments are supplied by the naso-palatine nerve to the mucous 
membrane. To follow the nerve to its termination, the canal in the 
roof of the mouth must be opened. 

Branches of the palate. The nerves of the palate, though con- To the 
nected in part with the ganglionic mass, are the continuation of pate, 
the spheno-palatine branches of the superior maxillary nerve (p. 101). 

Below the ganglion they are divided into three—large, small, and are three. 
external. ; 

The large palatine nerve (anterior) (fig. 34, °) reaches the roof of Large nerve 
the mouth through the largest palatine canal, and courses forwards 46 caees: ant 
nearly to the incisor teeth, where it joins the naso-palatine nerve. 
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Whilst in the canal, the nerve furnishes two or more filaments 
(inferior nasal+) to the membrane on the middle and lower spongy 
bones ; in the roof of the mouth it supplies the mucous membrane 
and glands, and gives an offset to the soft palate. 

small: and The small palatine nerve, 10 (posterior), lies in the smaller canal, 
and ends inferiorly in the soft palate, and the levator palati and 
azygos uvule muscles ; it supplies the uvula and tonsil. 

external The external palatine nerve is smaller than the other two, and 

palatine. — descends in the canal of the same name. Leaving the canal, the 
nerve is distributed to the velum palati and the tonsil. 

Pharyngeal ‘The pharyngeal branch is very small, and is directed through the 

branch. pterygo-palatine canal to the mucous membrane of the pharynx 
near the Eustachian tube, in which it ends. 

Orbital "Branches to the orbit. Two or three in number, these ascend 

branches. — through the spheno-maxillary fissure, and end in the fleshy layer of 


Fig. 34.* 


the musculus orbitalis (p. 50). It will be necessary to cut through 
the sphenoid bone to follow these nerves to their termination. 
Uniting Connecting branches. The ganglion is united, as before said, with 
ranches a \ o be 
. <a > the spheno-palatine branches of the fifth nerve (fig. 24, *), receiving 
; sensory nerve fibres through them; and through the medium of the 
vidian, which is described below, it communicates with a motor 
nerve (facial), and with the sympathetic nerve. 
and to facial The vidian nerve (*) passes backwards through the vidian canal 
and sympa- and sends some small filaments, through the bone, to the membrane 


thetic 
through the of the back of the roof of the nose (upper posterior nasal branches). 


a Nerves of the nose and palate. 1.° Olfactory nerve. 2. Olfactory bulb 
giving branches to the nose. 3. Third nerve. 4. Fourth nerve. 5. Fifth 
nerve. 6. Nasal nerve of the ophthalmic trunk. 7. Meckel’s ganglion. 
8. Vidian nerve. 9. Larger palatine nerve. 10. Smaller palatine nerve 
tf Nasal nerves. ; 
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At its exit from the canal, the nerve receives a soft reddish offset 
(carotid branch) from the sympathetic on the outer side of the 
carotid artery. The continuation of the nerve enters the cranium 
through the cartilaginous substance in the foramen lacerum (basis 
cranii), and is directed backwards in a groove on the surface of the 
petrous part of the temporal bone, where it takes the name of large 
superficial petrosal nerve (fig. 35, 7). Lastly it is continued through 
the hiatus Fallopii, to join the gangliform enlargement on the facial 
nerve. Whilst in the temporal bone, the vidian receives a twig from 
the tympanic nerve. 

The vidian nerve is supposed to consist of motor and sympathetic Vidian a 
fibres in the same sheath, as in the connecting branches between the age 
sympathetic and spinal nerves. 

Directions. The student may now give his attention to the re- 
maining nerves in the nasal cavity. 

Dissection. The nasal nerve is to be sought in the nose behind Seek other 
the nasal bone (fig. 34), by gently detaching the lining membrane, “""” ae 
after having cut off the projecting bone. A branch is given from 
the nerve to the septum nasi, but probably this, and the trunk of the 
nerve, will be seen but imperfectly in the present condition of the 
part. 

The terminal branches of the internal maxillary artery in the vessels of 
‘spheno-maxillary fossa have been laid bare in the dissection of a 
Meckel’s ganglion, but they may be now completely traced out. 

The nasal nerve (of the ophthalmic) (fig. 34, °) has been already Nasal nerve 
‘seen in the skull and orbit. Entering the nasal fossa by an aperture lies beneath 
at the front of the ethmoid bone, the nerve gives a branch to the ae DOE. 
membrane of the septum, and is continued in a groove behind the 
os nasi to the lower margin of this bone where it escapes to the 
surface of the nose in the face (fig. 9, 7). 

Branches. The branch to the septum (fig. 33) divides into filaments branch to 
that ramify on the anterior part of that partition, and reach nearly oe 
to the lower border. 

One or two filaments are likewise furnished by the nerve to the and to_ 
mucous membrane on the outer wall of the nasal fossa; these extend a 
as low as the inferior spongy bone. 

TERMINAL BRANCHES OF THE INTERNAL MAXILLARY ARTERY. The Branches of 
branches of the artery in the spheno-maxillary fossa, which have not ibe 
been examined, are the superior palatine, naso-palatine, pterygo- artery are 
palatine, and vidian. 

The superior or descending palatine is the largest branch, and ea 
accompanies the large palatine nerve through the canal, and along pes 
the roof of the mouth; it anastomoses behind the incisor teeth with 
its fellow, and with a branch through the incisor foramen. This 
artery supplies offsets to the soft palate and tonsil through the 
other palatine canals, and some twigs are furnished to the lining 
membrane of the nose. In the roof of the mouth the mucous mem- 
brane, glands, and gums, receive their vessels from it. 

The nasal or spheno-palatine artery enters the nose through the west 
spheno-palatine foramen, and divides into branches: —Some of these 
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are distributed on the spongy bones, and the outer wall of the nasal 
fossa, and supply offsets to the posterior ethmoidal cells. One long 
branch, artery of the septum (art. naso palatina), runs on the parti- 
tion between the nasal fosse to the incisor foramen, through which 
it anastomoses with the superior palatine in the roof of the mouth : 
this branch accompanies the naso-palatine nerve, and covers the 
septum with numerous ramifications. 

The pterygo-palatine is a very small branch which, passing back- 
wards through the canal of the same name, is distributed to the 
lining membrane of the pharynx. 

The vidian or pterygoid branch is contained in the vidian canal 
with the nerve of the same name, and ends on the mucous mem- 
brane of the Eustachian tube and the upper part of the pharynx. 

Some small nasal arteries are furnished to the roof of the nasal 
fossa by the posterior ethmoidal branch of the ophthalmic (p. 46). 
Also the anterior ethmoidal (internal nasal, p. 46), enters the cavity 
with the nasal nerve, and ramifies in the linmg membrane of the 
fore part of the nasal chamber as low as the vestibule ; a branch 
passes to the face between the os nasi and the cartilage, with its: 
nerve. Other offsets from the facial artery supply the part near the 
nostril. 

Veins. The veins accompanying the terminal branches of the in- 
ternal maxillary artery unite in the spheno-maxillary fossa in the 
alveolar plexus. Into this plexus offsets are received from the 
pterygoid plexus and the infraorbital vein ; and from the plexus a 
large trunk (anterior internal maxillary) is directed forwards below 
the malar bone to join the facial vein (p. 28). Beneath the mucous 
membrane of the nose the veins have a plexiform arrangement, as. 
before said. 

FACIAL NERVE IN THE TEMPORAL BONE (fig. 35). This nerve winds 
through the petrous part of the temporal bone ; and it is followed 
with difficulty in consequence of the extreme density of the bone, 
and the absence of marks on the surface to indicate its position. 
To render this dissection easier, the student should be provided with 
a temporal bone, in which the course of the facial nerve and the 
cavity of the tympanum are displayed. 

Dissection. The examination of the nerve is to be begun at the 
stylo-mastoid foramen, and to be carried forwards from that point. 
With this view, the side of the skull should be sawn through ver- 
tically between the meatus externus and the anterior border of the 
mastoid process, so as to open the posterior part of the aqueduct 
of Fallopius. The nerve will be then seen entering deeply into the 
substance of the temporal bone ; and it can be followed by cutting 
away with the bone forceps all the bone projecting above it. In 
this last step the cavity of the tympanum will be more or less 
opened, and the chain of bones in it laid bare. 

The nerve is to be traced onwards along the inner side of the 
tympanum, till it becomes enlarged, and bends suddenly inwards. 
to the meatus auditorius internus. The surrounding bone is to be 
removed from that enlargement so as to allow of the petrosal nerves 
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being traced to it ; and the meatus auditorius is to be laid open, to 

see the facial and auditory nerves in that hollow. 

_ The course of the chorda tympani nerve (branch of the facial) of chorda 
across the tympanum will be brought into sight by the removal of @P°™s 
the central ear bone, the incus. This nerve may be also followed 

to the facial through the wall of the cavity behind, as well as out 

of the cavity in front. 

The remaining branches of the facial nerve in the bone are very and other 
minute, and are not to be seen except on a fresh piece of the skull ?™™?*: 
which has been softened in 
acid. The student may there- 
fore omit the paragraphs 
marked with an asterisk, till 
he is able to obtain a part on 
which a careful examination 
can be made. 

The facial nerve (fig. 35,1) 
is received into the internal 
auditory meatus, and entering 
the aqueduct of Fallopius 
at the bottom of that hollow, 
is conducted through the tem- 
poral bone to the stylo-mas- 
toid foramen and the face 
(p. 36). In its serpentine 


Facial nerve 


winds 


course through the bone, the pect 
nerve is first directed out- bone, 
wards to the inner wall of 

the tympanum : at that spot 

it bends backwards, and is 

marked by a_ gangliform ree 
swelling (intumescentia gangliformis), to which several small nerves by swelling 
are united. From this swelling the nerve is continued through the poceives 
arched aqueduct, to the aperture of exit from the bone. many twigs. 


The branches of the nerve in the bone serve for the most part to 
connect it with other nerves; but one supplies the tongue, and 
another the stapedius muscle. 

* Connecting branches communicate with the auditory and glosso- Branches 
pharyngeal nerves; and with two trunks (superior and inferior Ree 
maxillary) of the fifth nerve. 

* Union with the auditory nerve. In the bottom of the meatus the to auditory 
facial and auditory nerves are connected by one or two minute fila- "°"" 
ments. 


* Connecting branches of the gangliform enlargement. The swelling to superton 
Pay 7 4 * : maxillary 
of the facial nerve receives three small twigs. One in front is the tympanic, 


large superficial petrosal nerve” (vidian); another is the small super- 2nd sympa 
ficial petrosal® of the tympanic nerve; and the third is the external F 


* Nerves joining the enlargement of the facial nerve. 1. Facial nerve. 
2. Large superficial petrosal. 3. Small superficial petrosal from Jacobson's 


nerve. 4. External superficial petrosal. 5. Chorda tympani of the facial. 
L 
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‘Otic gang- 
lion is on 
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superficial petrosal, *, which is derived from the sympathetic on the 
middle meningeal artery. 

*The branch of the stapedius muscle arises at the back of the 
tympanum, and reaches its muscle by a special canal. 

Chorda tympani. This long but slender branch of the facial nerve 
crosses the tympanum, and ends in the tongue. Arising about a 
quarter of an inch from the stylo-mastoid foramen (fig. 35, °), it 
enters the tympanum below the pyramid. In the cavity the nerve 
‘3 directed forwards across the handle of the malleus and the mem- 
brana tympani to the Glaserian fissure, or to an aperture on the 
inner side, through which it leaves the tympanum. As it issues from 
the cavity it emits a small branch to the laxator tympani muscle (?). 

Outside the skull the chorda tympani joins the gustatory nerve, 
and continues along it to the submaxillary ganglion and the tongue 
(p. 98). 

The AUDITORY NERVE will be learnt with the ear. Entering the 
auditory meatus with the facial it divides into two parts, of which 
one belongs to the cochlea, and the other to the vestibule. 

Oric GANGLION (fig. 36). At this stage of the dissection there is 
little to be seen of the ganglion, but the student should remember 
that it is one of the things to be examined in a fresh part. Its 
situation is on the inner aspect of the inferior maxillary nerve, close 
to the base of the skull, and it must therefore be arrived at from the 
inner side. : 

Dissection. Putting the part in the same position as for the exam- 
ination of Meckel’s ganglion, the dissector should define the Eusta- 
chian tube and the muscles of the palate, and then take away the 
levator palati and that tube, using much care in removing the last. 
When some loose areolar tissue has been cleared away the internal 
pterygoid muscle (6) comes into view, with the trunk of the inferior 
maxillary nerve above it; and a branch (internal pterygoid, °) 
descending from that nerve to the muscle. If the nerve to the ptery- 
goid be taken as a guide, it will lead to the ganglion. 

To complete the dissection, saw vertically through the petrous 
part of the temporal bone, near the inner wall of the tympanum, the 
bone being supported whilst it is divided. Taking off some mem- 
brane which covers the ganglion, the student may follow backwards 
a small branch to the tensor tympani muscle; but he must open the 
small tube that contains the muscle, by entering it below through 
the carotid canal. Above this small branch there is said to be another 
minute nerve (small superficial petrosal), which issues from the skull 
and joins the back of the ganglion. A small twig is to be dott 
from the front of the ganglion to the tensor palati muscle ; and 
one, near the same spot, to join the sympathetic nerve on the middle 
meningeal artery. 


The OTIC GANGLION (gang. auriculare, Arnold) (fig. 36,) is a small 


inner side of reddish body, which is situate on the inner surface of the inferior 


inferior 
maxillary. 


maxillary nerve close to the skull, and surrounds the origin of the 
nerve to the internal pterygoid muscle. By its inner surface the 
ganglion is in contact with the Eustachian tube, and at a little 
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‘distance, behind, lies the middle meningeal artery. In this ganglion, Structure. 
as in the others connected with the fifth nerve, filaments from motor, 
Sensory, and sympathetic nerves are blended. Some twigs are fur- 
nished by it to muscles. 
Connecting branches—roots. The ganglion is joined by a fasciculus Branches 


from the motor part of the inferior maxillary nerve, and is closely fifth, ae 


‘united with the branch of that nerve to the internal pterygoid 

muscle, thus receiving two of its roots, motor and sensory, from the 

fifth nerve. Its connection with the sympathetic is established by sympathetic. 
-a twig from the plexus on the middle meningeal artery. 

Branches to muscles. Two muscles receive their nerves from the Other 
otic ganglion, viz. tensor tympani and circumflexus palati. The nerve ee 
to the tensor tympani, *, is directed backwards, and enters the bony muscles. 
‘canal containing that muscle. The branch for the circumflexus, a 
arising from the front of the ganglion, may be supposed to be 
«derived from the internal pterygoid nerve. 

The nerve of the internal pterygoid muscle, °, arises from the inner Nerve of 

° ° ° eer ivy internal 
side of the inferior maxillary nerve near the skull, and penetrates pterygoid. 
the deep surface of the muscle. This branch is joined by a fasciculus 
from the motor root of the fifth nerve. 

Directions. The remainder of the pterygo-maxillary region of the Directions. 


left side may be now examined. 


* Inner view of the otic ganglion. «a. Tensor tympani muscle. 0. Internal 
pterygoid muscle with its nerve entering it. c. External carotid artery with 
‘the sympathetic on it. 1. Otic ganglion. 2. Branch of Jacobson’s nerve. 
3. Nerve to tensor tympani. 4. Chorda tympani joining gustatory. 5. Nerve 
to pterygoideus internus. 6. Nerve of tensor palati. 7, Auriculo-temporal 
nerve. 

+ Further, the ganglion is said to be connected with the tympanic nerve 
(of the glosso-pharyngeal) by means of the small superficial petrosal nerve, 2, 
joining the posterior part. 
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Srecrion XY. 
DISSECTION OF THE TONGUE. 


Directions. The tongue and larynx are to remain connected with 
each other whilst the student learns the general form and structure 
of the tongue. 

Dissection. The ends of the extrinsic lingual muscles that have 
been detached on the right side may be shortened, but enough of 
each should be left to trace it afterwards into the substance of the 
tongue. 

The TONGUE occupies the floor of the mouth, and is rather flattened, 
with the larger end turned backwards. It is free over the greater 
part of the surface ; but at the hinder part, and at the posterior 
two thirds of the under surface, it gives attachment to the muscles. 
and the mucous membrane which fix it to the parts around. 

The tip of the tongue (apex) touches the incisor teeth ; and the: 
base, which looks towards the pharynx, is attached to the hyoid 
bone, and is connected likewise with the epiglottis by three folds of 
mucous membrane—a central and two lateral. 

The upper surface or dorsum is somewhat convex, and is received’ 
into the hollow of the roof of the mouth ; along the anterior two: 
thirds it is divided into two equal parts by a median groove, which 
ends behind in a hollow named foramen cecum. This surface is: 
covered with papilla over the anterior two thirds ; but is smoother 
at the posterior third, though even here the surface is irregular in 
consequence of projecting mucous glands and follicles. The under: 
surface, free only in part, gives attachment to the mucous mem- 
brane, and to the different lingual muscles connected with the hyoid. 
bone and the jaw ; and in front of those muscles is a fold of the 
mucous membrane named freenum lingue. 

The borders of the tongue are thick and round at the base of the: 
organ, where they are marked by vertical ridges and furrows ; but 
gradually become thinner near the tip. 

Papille. On the dorsum of the tongue are the following kinds 
of papille ; the conical and filiform, the fumgiform, and the circum- 
vallate. 

The conical and filiform papille are the numerous small projec- 
tions, like the villi on the mucous membrane of the small intestine,. 
which cover the anterior two thirds of the dorsum of the tongue. 
Some of the papille (conical) are wider at their attached than at 
their free ends, and these are most developed over the central part 
of the tongue. Others become longer (filiform), especially towards 
the sides of the tongue. These papillae are furnished with minuter 
papilla, and are provided at the tip with hair-like processes of the 
epithelium. Towards their limit behind, as well as on the side of 
the tongue, they have a linear arrangement. 


The fungiform papille are less numerous but larger than the pre- 
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ceding set, amongst which they are scattered. They are wider at 

the free end than at the part fixed to the tongue, and project 
beyond the other set ; they are situate mostly at the tip and sides mostly at 
of the tongue. They are covered with small simple papilla. oe 

The circumvallate or caliciform are fewer in number and larger siaiearetae 
than the others, and are placed at the junction of the two anterior pee of 
with the posterior third of the tongue: their number varies from 
-eight to ten. These papille extend across the tongue in a line form; 
resembling the letter V with the point turned backwards. Each 
papilla consists of a central truncated part of a conical form, which 
‘is surrounded by a fold of the mucous membrane ; its wider part 
-or base projects above the surface, whilst the apex is attached to the 

tongue. Both the papilla and the surrounding fold are furnished 
‘with smaller secondary papill. 

Minute simple papillz exist behind the caliciform kind, and on the other 
under surface of the free portion of the tongue ; but they are not ee 
observed till the epithelium is removed. 

Taste buds. Around the circumvallate papille is a circle of small Taste buds, 
peculiar bodies, which are covered by the epithelium: they are ” 
like a small carafe in shape, the base resting on the corium. They 
care formed of elongated epithelium-like cells, of which the central, gustative 
resembling olfactorial cells, are supposed to be connected with the pee 
nerve of taste. 

A small collection of similar bodies occupies the back of the 
tongue, on each side, just in front of the anterior pillar of the fauces. 

Structure of the Papille. The simple papille are constructed like Structure 
‘those of the skin, viz. of a projecting cone of membrane, which is °P@Pill*- 
-covered by epithelium, and filled with a loop of capillaries, and a ees 
nerve. 

The other compound forms of the papillae may be said to be pro- of one 

-duced by outgrowths from the simple kind. Thus smaller papillary ; 
-eminences spring from the common cone of limiting membrane ; 
-and each has its separate investment of epithelium, by which the 
brush-like appearance on the surface is produced. From the plexus 
-of capillary vessels in the interior of the papilla a looped offset 
is furnished to each smaller papillary projection. The entering 
nerve sends offsets to the different subdivisions of the papilla, on 
‘some of which end-bulbs may be recognised. 

SrructurE. The tongue consists of two symmetrical halves sepa- ie ae 
rated by a fibrous layer in the middle line. Each half is made up : 
of muscular fibres with interspersed fat ; and entering it are the 
lingual vessels and nerves. The whole tongue is enveloped by the 
mucous membrane ; and a special fibrous membrane attaches it to 
the hyoid bone. 

Dissection. To define the septum, and the membrane attaching the eee ’ 
tongue to the hyoid bone, the tongue is to be placed on its dorsum ; ‘ 
and, the remains of the right mylo- and genio-hyoideus having been 
removed, the genio-hyo-glossi muscles are to be cleaned, and drawn 
from one another along the middle line. After separating those 
muscles, except for an inch in front, and cutting across their inter- 
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communicating fibres, the edge of the septum will appear. By 
tracing the hinder fibres of the genio-hyo-glossus muscle towards: 
the os hyoides, the hyo-glossal membrane will be arrived at. 

Outside this triangular muscle in the middle line, is the longitu-- 
dinal bundle of the inferior lingualis, which will be better seen 
subsequently. 

Fibrous tissue. Along the middle line of the tongue is placed a 
thin lamina of this tissue, forming a septum: its root is attached by 
another fibrous structure, the hyo-glossal membrane ; and covering” 
the greater part of the organ is a submucous layer of the same 
tissue. 

Septum. This structure forms a vertical partition between the two- 
halves of the tongue (fig. 37, #), and extends from the base to the 
apex. It is thicker posteriorly than anteriorly, and is connected 
behind with the hyo-glossal membrane. To each side the transverse 
muscle is connected. Its disposition may be better seen subse- 
quently on a vertical section. In some instances a small fibro- 
cartilage, about a quarter of an inch deep and long, exists in the 
septum. 

The hyo-glossal membrane is a thin but strong fibrous lamina, which 
attaches the root of the tongue to the upper border of the body of 
the hyoid bone. On its under or antérior surface some of the hinder 
fibres of the genio-hyo-glossi are inserted, as if this was their aponeu- 
rosis to attach them to the os hyoides. 

The submucous fibrous or aponeurotic stratum of the tongue invests : 
the organ, and is continued into the sheaths of the muscles. Over the 
posterior third of the dorsum its strength is greater than elsewhere ; 
and in front of the epiglottis it forms bands in the folds of the 
mucous membrane in that situation. Into it are inserted the mus- 
cular fibres which end on the surface of the tongue. 

Mvscies. Each half of the tongue is made up of extrinsic and 
intrinsic muscles. The former or external are distinguished by having 
only their termination in the tongue ; and the latter or internal, by 
having both origin and insertion within the organ—that is to say,. 
springing from one part and ending at another. 

The extrinsic muscles (fig. 37) are the following: palato and stylo- 
glossus, hyo and genio-hyo-glossus, and pharyngeo-glossus. Only 
the lingual endings of these are now to be looked to. 

Dissection. After the tongue has been firmly fastened on its left 
side, the extrinsic muscles may be dissected on the right half. Three - 
of these muscles, viz. palato-, p, stylo-, B, and hyo-glossus, c, come - 
together to the side of the tongue, at the junction of the middle and 
posterior third ; and, to follow their radiating fibres forwards, it 
will be necessary to remove from the dorsum, between them and the: 
tip, a thin layer consisting of the mucous membrane and fleshy 
fibres of the upper lingualis. Beneath the tip a junction between the 
stylo-glossus muscles of opposite sides is to be traced. 

The part of the constrictor muscle, G, which is attached to the 


tongue, and the ending of the genio-hyo-glossus, will come into view 
on the division of the hyo-glossus. 
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Only the two parts of the hyo-glossus (basio- and cerato-glossus, Of hyo- 
p- 95), which arise from the body and great wing of the hyoid bone, er 
are referred to above. To lay bare the third part, or the chondro- 
glossus, ¥F, which is a small muscular slip attached to the small cornu 
of the os hyoides, turn upwards the dorsum of the tongue, and feel 
for the small cornu of the hyoid bone through the mucous membrane. 

Then remove the mucous membrane in front of the cornu, and the 
fibres of the muscle radiating forwards will be exposed. 

The palato and stylo-glossus muscles, D and B, are partly com- Combined 
bined at their attachment to the lateral part of the tongue, and ache seis 
form, together with the following muscle, an expansion over the slossus ; 
anterior two thirds of the dorsum be- 
neath the superficial lingualis. In this Fig. 37." Fibres. 
stratum the fibres radiate from the 
point of contact of the muscles with 
the tongue—some passing almost hori- 
zontally inwards to the midde, and 
others obliquely forwards to the tip 
of the organ. 

A great portion of the stylo-glossus is 
directed along the side of the tongue ; 
and some fibres are inclined to the 
under surface in front of the hyo- 
glossus, to join those of the opposite 
muscle beneath the tip. 


Stylo-glos- 
sus 


joins fellow. 


Hyo-glossus. The two superficial Hyo-glos- 
parts of the muscle (basio- and cerato- ues 
glossus, ©, p. 95) enter the under 
surface of the tongue, between the 
stylo-glossus and the lingualis. After superficial 
entering that surface by separate Darts 


bundles, they are bent round the mar- 
gin, and form, with the two preceding muscles, a stratum on the 
dorsum of the tongue. 

The third part of the muscle, or the chondro-glossus, ¥, is distinct deeper part, 
from the rest. About two or three lines wide at its origin from the nae 
root of the small cornu, and from part of the body of the os hyoides, origin, 
the muscle entering beneath the upper lingualis, passes obliquely enaing in 
inwards over the posterior third of the dorsum, to blend with the te tense. 
hyo-glossus. 

Cortex of the tongue. The muscles above described, together with Muscular 
the superficial lingualis, constitute a cortical layer of oblique and ee 
longitudinal fibres, which covers the tongue, except below where 
some muscles are placed, and resembles “a slipper turned upside 
down.” ‘This stratum is pierced by deeper fibres. 

The genio-hyo-glossus (fig. 38, “) enters the tongue vertically on Arrange- 


. E - ment in the 
the side of the septum, and perforates the cortical covering to end tongue; 


* Muscles on the surface of the tongue. A, Superficial lingualis. 8. Stylo- 
glossus. c. Hyo-glossus. vp. Palato-glossus, F. Chondro-glossus. «. Pha- 
ryngeo-glossus. u. Septum linguse (Zaglas). 
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in the submucous tissue. In the tongue the fibres spread like the 
rays of a fan from apex to base, and are collected into bundles as 
they pass through the transversalis. The most posterior fibres end 
on the hyo-glossal membrane and the hyoid bone; and a slip is 
prolonged from them, beneath the hyo-glossus, to the upper con- 
strictor of the pharynx. A vertical section at a future stage will 
show the radiation of its fibres. 

The pharyngeo-glossus (glosso-pharyngeus), or the part of the 
upper constrictor attached to the side of the tongue, passes amongst 
fibres of the hyo-glossus, and is continued with the transverse 
muscle to the septum. 

The intrinsic muscles (fig. 38) are three in number in each half 
of the tongue, viz., transversalis, with a superior and an inferior 
lingualis. 

Dissection. To complete the preparation of the inferior lingualis 
on the right side, the fibres of the stylo-glossus covering it in front, 

and those of the genio-hyo-glossus 
Fig. 38.* over it behind, are to be cut 
- through. 

The superior lingualis (fig. 37, “) 
may be shown, on the left side, 
by taking the thin mucous mem- 
brane from the upper surface from 
tip to base. 

The transversalis (fig. 38, ©) may 
be laid bare on the right side, by 
cutting away on the upper sur- 
face the stratum of the extrinsic 
muscles already seen; and by removing on the lower surface, the 
inferior lingualis and the genio-hyo-glossus. 

The nerves of the tongue are to be dissected on the left half as 
well as the part will admit; but a recent specimen would be 
required to follow them satisfactorily. 

The transversalis muscle (fig. 38, ©) forms a horizontal layer in 
the substance of the tongue from base to apex. The fibres are 
attached internally to the side of the septum, and are directed 
thence outwards, the posterior being somewhat curved, to their 
insertion into the side of the tongue. 

Its fibres are collected into vertical plates, so as to allow the 
passage between them of the ascending fibres of the genio-hyo- 
glossus. 

Action. By the contraction of the fibres of these muscles the 
tongue is made narrower and rounder, and is increased in length. 

The superior lingualis (fig. 37,4, noto-glossus of Zaglas) is a very 
thin layer of oblique and longitudinal fibres close beneath the sub- 
mucous tissue on the dorsum of the tongue. Its fibres arise from 
the frenum epiglottidis, and from the fascia along the middle line: 
from this attachment they are directed obliquely outwards, ies 


* Intrinsic muscles of the tongue. A. Genio-hyo-glossus. 3B. S i 
c. Transversalis. . Inferior lingualis (Zaglas). a Da ho iipateers 
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nterior becoming longitudinal, to the margin of the tongue, at Ending. 
PF avich they end in the fascia. 

Action. Both muscles tend to shorten the tongue ; and they will Use. 
bend the point back and up. 

The inferior lingualis (fig. 38, °) is much stronger than the pre- Lower lin- 
€ ceding, and is placed under the tongue, bevdaan the hyo and ° oo. 
genio-hyo-glossus. The muscle arises posteriorly from the fascia at Origin. 
the root ay the tongue ; and the fibres are collected into a roundish 
bundle: from its attached surface fasciculi are continued vertically Enaing. 
through the transverse fibres upwards to the dorsum ; and at the 
anterior third of the tongue, where the muscle is overlaid by the 
‘stylo-glossus, some of the fibres are applied to that muscle and dis- 
tributed with: it. 

Action. Like the upper lingualis this muscle shortens the tongue, Use. 
and bends the point down and back. 

The mucous membrane is a continuation of that lining the mouth, Mucous 
‘and is provided with a laminar epithelium. It pane: invests the rovers 
tongue, and is reflected off at different points in the form of folds liv™. 

(p. 148). At the epiglottis are three small glosso-epiglottid folds, Folds. 
connecting this body to the root of the tongue ; the central one of 
these is called the frenum of the epiglottis. Like the membrane 
of the mouth, it is fumished with numerous glands, and some 
follicles. 

The follicles are depressions of the mucous membrane, which are Follicles, 
surrounded by closed capsules in the submucous tissue, like the 
arrangement in the tonsil: they oecupy the dorsum of the tongue 
between the papillez circumvallate and the epiglottis, where they 
form a stratum, close beneath the mucous membrane. 

The glands (lingual) are racemose or compound in structure, and glands 

at the base, 

similar to those of the lips and cheek, and are placed beneath fie * 
mucous membrane on the dorsum of the tongue behind the papilla 
vallate. A few are found in front of the circumvallate papilla, 
where they project into the muscular substance. Some of their 
ducts open on the surface ; others into the hollows around the large 
papille, or into the foramen cecum and the depressions of the 
follicles. 

Opposite the papille vallate, at the margin of the tongue, is a age 
-small cluster of submucous glands. Under the tip of dhe tongue, . va beneath 
on each side of the freenum, is another elongated collection of the tip. 
-same kind of glands imbedded in the muscular fibres, from which 
‘several ducts issue. 

Nerves. There are three nerves on the under part of each half of eke from 
the tongue, viz. the gustatory, the hypoglossal, and the glosso- sources, 
pharyngeal (fig. 23). 

The gustatory nerve gives upwards filaments to the muscular sub- gustatory, 
‘stance, and to the two smallest sets of papilla, conical and fungi- 
form ; it joins also the hy po-e -glossal nerve. 

The hypo-glossal nerve is spent in long slender offsets to the hyDoraldss 
muscular substance of the tongue. 4 


losso-pharyngeal nerve divides under the hyo-glossus into and glosso- 
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two branches :—One turns to the dorsum, and ramifies in the mucous 
membrane behind the foramen cecum. The other passes beneath 
the side of the tongue, and ends in branches for the muscular sub- 
stance ; it supplies the papille circumvallatz, as well as the mucous 
membrane covering the lateral part of the tongue. 

Vessexs. The arteries are derived chiefly from the lingual of each 
side ; these, together with the veins, have been examined (p. 97). 


Secrion XVI. 
DISSECTION OF THE LARYNX. 


The LARYNX is the upper dilated part of the air tube, in which 
the voice is produced. It is constructed of several cartilages united 
together by ligamentous bands ; of muscles for the movement of 
the cartilages ; and of vessels and nerves. The whole is lined by 
mucous membrane. 

Dissection. The tongue may be removed from the larynx by 
cutting through its root, but this is to be done without injuring the 
epiglottis. : 

If the student learns the laryngeal cartilages before he begins 
the dissection of the larynx, he will obtain more knowledge from 
the study of this Section. 

Occupying the middle line of the neck, the larynx is placed in 
front of the pharynx, and between the carotid vessels. It is pyrami- 
dal in form. The base is turned upwards, and is attached to the 
hyoid bone ; and the apex is continuous with the trachea. 

In length it measures about one inch and a half; in width at the 
top one inch and a quarter, and at the lower end one inch. 

The front is prominent along the middle line of the neck ; and 
the posterior surface is covered by the mucous membrane of the 
pharynx. The larynx is very moveable, and during deglutition is 
elevated and depressed by the different extrinsic muscles. 

Muscies. Commonly five pair and one single muscle are des- 
cribed in the larynx. Three are outside the cartilages, and three are 
more or less concealed by the thyroid cartilage. 

Directions. On one side of the larynx, say the right, the muscles 
may be dissected, and on the opposite side the nerves and vessels ; 
and those superficial muscles are to be first learnt, which do not 
require the cartilages to be cut. 

Dissection. The larynx being extended and fastened with pins, 
the dissector may clear away from the os hyoides and the thyroid 
cartilage the following extrinsic muscles, viz. constrictor, sterno- 
hyoid, sterno-thyroid, and thyro-hyoid.: 

In front, between the thyroid and cricoid cartilages, one of the 
a small external muscles,—crico-thyroid (fig. 39), will be recog- 
nised. 


The other two external muscles (fig. 40) are situate at the pos- 
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terior aspect of the larynx: to denude them it will be necessary to 

turn over the larynx, and to remove the mucous membrane covering 

it. On the back of the cricoid cartilage the dissector will find the 
crico-arytenoideus posticus muscle ; and above it, on the posterior 

part of the arytenoid cartilages, the arytenoid muscle will appear. 

The CRICO-THYROIDEUS MUSCLE (fig. 39,*) is triangular in form, Crico-thy- 

and is separated by an interval from the one on the opposite side. It 74°" 
arises from the front and the lateral part of the cricoid cartilage ; Origin. 


Fig. 39.* Fig. 40.f 


and its fibres ascend to be inserted into the lower cornu, and the Insertion. 
lower border of the thyroid cartilage as far forwards as a quarter of 

an inch from the middle line; also, for a short distance (a line), 

into the inner surface of that cartilage. The muscle rests on the 
crico-thyroid membrane, and is concealed by the sterno-thyroid 
muscle. 

Action. It approaches the thyroid to the cricoid cartilage, making Use. 
longer the distance between the thyroid and the arytenoid cartilages, 
and tightens indirectly the vocal cords. 

The CRICO-ARYTENOIDEUS POSTICUS MUSCLE (fig. 40, ©) lies on the Crico-arytw- 
posterior part of the cricoid cartilage. Its origin is from the depres- an 
sion on the side of the vertical ridge at the back of that cartilage. 18 on back 
From this origin the fibres are directed outwards, and are inserted oer 
into a projection at the outer part of the base of the arytenoid 


cartilage. 
* Front view of the larynx. 1. Crico-thyroid muscle. 2. Thyroid cartilage. 


3. Cricoid cartilage. ‘ 
+ Hinder view of the larynx. A. Superficial part of the arytenoideus 


muscle. 3. Deep part of the arytenoideus. v. Crico-arytenoideus posticus, 
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Action. It rotates the arytenoid cartilage, turning out the lateral 
projection at the base, and enlarges the interval between the carti- 
lages. At the same time the upper orifice of the larynx is widened 
by the separation from each other of its lateral boundaries. 

Musculus kerato-cricoideus (Merkel). This is a small fleshy slip 
which is occasionally seen below and close to the preceding muscle ; 
it arises from the cricoid cartilage, and is inserted into the back part 
of the lower cornu of the thyroid cartilage. 

The ARYTENOIDEUS is a single muscle in the middle line (fig. 40, a 
and is placed on the posterior surface of the arytenoid cartilages : 
it possesses two sets of fibres, superficial and deep, with different 
directions. The deep fibres, B, are transverse, and are inserted into 
the outer border and the posterior surface of each cartilage ; they 
close the interval between the cartilages. The superficial fibres, A, 
consist of two oblique fasciculi, which cross like the parts of the 
letter X, each passing from the base of one cartilage to the apex of 
the other : a few of these fibres are continued beyond the cartilage 
to join the thyro-arytenoid muscle, and the depressor of the epi- 
glottis. 

Action. The muscle causes the arytenoid cartilages to glide 
towards one another, and diminishes much, or closes the rima 
elottidis. 

Acting with the depressors of the epiglottis it will assist in closing 
the upper orifice of the larynx. 

Dissection. The remaining muscles and the vocal apparatus would 
be learnt better on a fresh larynx, if this can be obtained. To bring 
into view the muscles, which are concealed by the thyroid cartilage 
(fig. 41) it will be necessary to remove the right half of the carti- 
lage, by cutting through it a quarter of an inch from the middle 
line, after its lower cornu has been detached from the cricoid. By 
dividing next the crico-thyroid membrane attached to the lower 
edge, and the thyro-hyoid ligament connected with the upper margin, 
the loose piece will come away on separating it from the subjacent 
areolar tissue. 

By the removal of some areolar tissue, the dissector will define 
inferiorly the lateral crico-arytenoid muscle ; above it, the thyro- 
arytenoideus muscle ; and still higher, the thin muscular fibres 
(depressor of the epiglottis) in the fold of mucous membrane 
between the epiglottis and the arytenoid cartilage. On cleaning 
the fibres of the thyro-arytenoideus near the front of the larynx, 
the top of the sacculus laryngis with its small glands will appear 
above the fleshy fibres. 

The CRICO-ARYTANOIDEUS LATERALIS (fig. 41, %) is a small 
lengthened band, which arises from the upper border of the cricoid 
cartilage at the lateral part ; its fibres are directed backwards to be 
inserted into a projection on the outer side of the base of the 
arytenoid cartilage, and into the contiguous part of the outer sur- 
face. 

This muscle is concealed by the crico-thyroideus, and its upper 
border is contiguous to the succeeding muscle. 
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Action. Rotating the arytenoid cartilage by moving inwards the vse. 
projection on the outer part of the base, it replaces the cartilage 
after this has been everted by the crico-arytenoideus posticus. It 
may also approach the one 


vocal cord to the other, and Fig. 41.* 
so narrow the glottis. A 
: ee Thyro-ary- 
The THYRO-ARYTANOIDEUS twnoideus.. 


MUSCLE (fig. 41) extends from 
the thyroid to the arytenoid 
cartilage ; it is thick below, 
but thin and expanded above. 
The muscle arises from the 
thyroid cartilage near the 
middle line, for about the 
lower half of the depth, and 
from the crico-thyroid liga- 
ment. The fibres are di- 
rected backwards with dif- 
ferent inclinations ;— The 
external, 4, ascend somewhat, 


e: : Some fibres 
and are inserted into the 


ascend to 


upper part of the outer sur- MGS 

face of the arytenoid carti- 

lage, and blend with the 

depressor of the epiglottis. 

The internal and lower fibres, See 

8, are transverse, and form a base of - 

thick bundle, which is in- eae 
. ? : cartilage. 

serted into the fore part of. 

the base of that cartilage, and 

into the outer surface. 

By its outer surface the eae 


muscle is in contact with the tions. 
thyroid cartilage; and the inner surface rests on the vocal cords, 
and on the ventricle of the larynx and the pouch. 

Action. It moves forwards the arytenoid cartilage towards the vse on cord. 
thyroid, and relaxes the vocal cord. By a thin band of fibres along 
the upper edge the rima glottidis can be narrowed, and the cord put 
into the vocalizing position. 

The DEPRESSOR OF THE EPIGLOTTIS (fig. 41, °) (thyro-aryteno- pepressor of 
epiglottideus) is a thin muscular layer by the side of the upper epiglottis; 
opening of the larynx. Its fibres arise posteriorly from the front of origin. 
the arytenoid cartilage, some being continuous below with fibres of 
the arytenoid and thyro-arytenoid muscles ; and anteriorly by a 
narrow slip from the thyroid cartilage near the middle line. From 
those attachments the fibres turn upwards with very different 


* View of the internal muscles of the larynx. 1. Crico-thyroideus detached. 
2. Crico-arytenoideus posticus. 3. Crico-arytenoideus lateralis. 4. Thyro- 
arytenoideus, superficial part. 5. Depressor of the epiglottis. 6, Thyro- 
hyoideus, cut. 8. Deep or transverse part of thyro-arytenoideus. 


158 


Insertion. 


Ise on 
=perture of 
larynx, 


“on sacculus. 


Parts inside 
Jarynx. 


Dissection 
to expose 
tthem. 


Laryngeal 


space. 


Upper 
orifice, 


shape, 


and bounda- 
ries. 


Lower 
opening. 


Cavity of 
larynx 
shape 


and size. 


Glottis, 


position, 


. DISSECTION OF THE LARYNX. 


directions, and are inserted into the border of the epiglottis on the 
same side. The strength of the muscle varies much in different 
bodies. 

Some of the lower fibres of the muscle, which cover the top of 
the laryngeal pouch, have been described by Mr. Hilton as a sepa- 
rate muscle with the name aryteno-epiglottideus inferior. 

Action. By the contraction of the fibres, the tip of the arytanoid 
cartilage will be moved forwards and inwards, and the epiglottis 
will be lowered over the orifice of the larynx. 

The fibres of the muscle which are spread over the sacculus will 
compress it, and assist in the expulsion of the contents. 

PARTS INSIDE THE LARYNX. The parts more immediately concerned 
in the production of the voice are, the vocal cords, the glottis, and 
the ventricle of the larynx and its pouch: these are placed within, 
and are protected by the laryngeal cartilages. 

Dissection. For the purpose of displaying the vocal apparatus, let 
the tube of the larynx be divided along the posterior part, as in 
fig. 42; and in cutting through the arytenoid muscle, let the in- 
cison be rather to the right of the middle line, so as to avoid the 
nerves entering it. 

On looking into the larynx a hollow (ventricle) will appear on 
each side ; and bounding the ventricle above and below are the 
whitish bands of the vocal cords. 

If a probe be passed into that hollow, it will enter a small pouch 
(sacculus laryngis) by an aperture in the anterior and upper part. 
The dissector should fill the sacculus on the left side by introducing 
a small piece of cotton wool into it. ; 

The laryngeal space reaches from the epiglottis to the lower border 
of the cricoid cartilage. It opens above into the pharynx, and below 
into the trachea ; and in the intermediate portion are lodged the 
parts producing voice. 

The upper orifice of the larynx (fig. 29, %) will be evident on 
placing in contact the cut surfaces. It is triangular in shape, with 
the base in front and the apex behind, and its sides are sloped 
obliquely downwards in the antero-posterior direction. Its boun- 
daries are,—the epiglottis in front, the arytenoid muscle and carti- 
lages behind, and the aryteno-epiglottidean fold of mucous mem- 
brane on each side. This aperture is closed by the epiglottis during 
deglutition. 

; The lower opening, limited by the inferior edge of the cricoid car- 
tilage, is circular in form, and is of the same size as that cartilage. 

The laryngeal cavity is much reduced in size within the thyroid 
cartilage by the vocal cords, and is dilated above and below them for 
the purpose of allowing their free vibration. The lower dilatation 
may be seen to be as large as the ring of the cricoid ; and the 
upper, much smaller, corresponds with the ventricle of the larynx. 
Above the upper bulge the wall of the larynx slants up to the 
epiglottis. 

The glottis or rima glottidis, is the interval between the lower 
vocal cords (fig. 44) ; it is placed on a level with the base of the 
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arytenoid cartilages, and is the narrowest part of the laryngeal 
cavity. 

Its sides are constructed partly of ligament and partly of carti- construc- 
lage :—thus, for about the two anterior thirds is the elastic vocal 
cord (fig. 42, ®), whilst at the posterior third is the smooth inner 
surface of the arytenoid cartilage, x. Behind it is bounded by the 
arytenoid muscle ; and in front by the thyroid cartilage and the 
attachments of the vocal cords. 

The size of the interval differs in the two sexes. In the male it size differs. 
measures from before back nearly an inch (less a line), and across 
at the base, when dilated, about a third of the other measurement. 

In the female the dimensions will be less by two or three lines. 

Alterations in the size and form affect the interval where it is Changes 
bounded by the cartilages, as well as where it is limited by the mes 
ligaments. In the former part, the changes are occasioned by the in two ways. 
movements of the arytenoid cartilages ; but in the latter they are 
due to the lengthening and shortening of the bands. 

In the state of rest it is a narrow fissure which is enlarged a Form in 
little behind and rounded ; but when dilated it is triangular in 7“ 
form, like the upper orifice, though its wider part is turned back- 
wards to the arytenoid muscle. la the living body the fissure is Action of 
larger in inspiration than in expiration. The ‘muscles too are con- te muscles, 
stantly producing alterations in the fissure, some acting more im- 
mediately on the cartilages as dilators and contractors of the base ; 
and others altering the state of the ligaments, by elongating and on sides, 
‘shortening the sides. 

The base is enlarged, and the interval rendered triangular by on base. 
the posterior crico-arytenoid ; and is diminished by the arytenoid, 
and the lateral crico-arytenoid. And the ligamentous sides are 
elongated and made tense by the crico-thyroidei, but are shortened 
py the thyro-arytenoidei. 

The ventricle of the larynx (fig. 42, “) is best seen on the left Ventricle. 
side. It is the oval hollow between the vocal cords, whose upper 
margin is semilunar, and the lower straight. It is lined by the Situation. 
mucous membrane, and on the outer surface are the fibres of the 
thyro-arytenoid muscle. In the anterior part is the aperture into Parts 
the laryngeal pouch. a 

The laryngeal pouch (sacculus laryngis) (fig. 42,”), has been laid Pouch of 
bare in part on the right side by the removal of the half of the !Y™ 
thyroid cartilage (p. 156), but it will be seen again in the subse- 
quent dissection for the vocal cords. 

It is a small membranous sac, half an inch deep and cylindricai Form and 
in form, which projects upwards between the upper vocal cord and a 
the thyroid slip of the depressor of the epiglottis, and reaches 
sometimes as high as the upper border of the thyroid cartilage. Its 

cavity communicates with the front of the ventricle by a somewhat 
narrow aperture. On the outer surface are numerous small glands, surround- 
whose ducts are transmitted through the coats of the sac to ihe ing parts. 
inside. Numerous nerves are distributed over the top. Its upper 
part is covered by the muscular slip before referred to. 
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Dissection Dissection. The general shape and position of the vocal cords are: 
A evident on the left half of the laryngeal tube, but to show more 
; fully the nature of the lower cord, put the cut surfaces in contact, 
and detach on the right side the crico-arytwnoideus lateralis from: 
its cartilages. Remove in like manner the thyro-aryteenoideus, 
raising it from before back. 
By the removal of the last 
muscle a fibrous membrane 
crico-thyroid (fig. 44,°) comes. 
into view, and its upper free 
edge will be perceived to 
constitute the inferior or true 
} vocal cord. Whilst taking” 
away the thyro-arytenoideus, 
the ventricle and the saccu- 
lus laryngis, which are 
formed chiefly by mucous. 
membrane, will disappear. 

The vocal cords or the 
thyro-arytenoid _—_ ligaments, 
(fig. 42), are two bands on 
each side, which are extended 
from the angle of the thyroid 
to the arytenoid cartilage,— 
one forming the upper, the 
other the lower margin of 
the ventricle. 

The upper ligament (false 
vocal cord, fig. 42, ©) is semi- 
lunar in form, and is much 
weaker than the other. It 
is fixed in front to the angle 
of the thyroid cartilage, near 
the attachment of the epi- 

/ glottis ; and behind to the outer surface of the arytenoid cartilage. 
ead : This ligament consists chiefly of white fibrous tissue, which is con- 
Aiton tinuous with that in the aryteno-epiglottidean fold of mucous: 
band. membrane. 
inferior The inferior ligament (chorda vocalis, fig. 42, ®) is attached in 
vocal cord, front to the angle of the thyroid cartilage, about half way down 

below the notch ; the ligament is directed backwards, and is in- 
serted into the anterior prominence at the base of the arytenoid 
length, cartilage. It is about seven lines long in man, and two less in the 
has these Woman. Internally this band is covered by thin mucous membrane, 
connections. and projects towards its fellow into the cavity of the larynx, the 
interval between it and the opposite one being the glottis. Ex- 
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* Vocal apparatus, on a vertical section of the larynx. A. Ventricle of the 
larynx. 8B. True vocal cord. o. False vocal cord. . Sacculus laryngis, 
x. Arytenoid cartilage. ¥. Cricoid cartilage. 4. Thyroid cartilage. u, Epi- 
glottis. x. Crico-thyroid ligament. 1. Thyro-hyoid ligament. " 
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ternally it is connected with the thyro-arytanoid muscle. And in - 
feriorly it is continuous with the crico-thyroid ligament, K. The 
edge that bounds the ventricle is straight and well defined, and 
vibrates to produce sounds. The ligament is composed of fine Nature. Pe .. 
elastic tissue. — 

he mucous membrane of the larynx is continued from that invest- Mucous 
ing the pharynx, and is prolonged to the lungs through the trachea. rr orclengg 
When entering the larynx it is stretched between the epiglottisand a 
the tip of the arytenoid cartilage, forming the aryteno-epiglottid 
fold on each side of the laryngeal orifice: at this spot it is very Arrange- 
loose, and the submucous tissue abundant. Inthe larynx the mem- ™&*- 
brane lines closely the cavity, sinks into the ventricle, and is pro- 
longed into the laryngeal pouch. On the thyro-arytenoid liga- 
ments it is very thin and adherent, allowing these to be visible 
through it. 

In the small part of the larynx above the vocal cords, the Epithelium 
epithelium is of the laminar kind, and free from cilia. But a 
columnar ciliated epithelium covers the surface below the level of 
the superior cords, though it becomes flattened without cilia on the has different 
cords: on the epiglottis it is ciliated in the lower half. aa 

Numerous branched glands are connected with the mucous mem- Glands. 
brane of the larynx ; and the orifices will be seen on the surface, 
especially at the posterior aspect of the epiglottis. In the edge of 
the aryteno-epiglottidean fold there is a little swelling occasioned 
by a mass of subjacent glands (arytenoid); and along the upper 
vocal cord lies another set. None exist over the vocal cords, but 
close to those bands is the collection of the sacculus laryngis, which 
lubricates the ventricle and the lower vocal cord. 

Dissection of nerves and vessels. The termination of the laryngeal Dissection 
nerves may be dissected on the untouched side of the larynx. For i 
this purpose the other half of the thyroid is to be disarticulated 
from the cricoid cartilage, care being taken of the recurrent nerve, 
which lies near the joint between the two. The trachea and larynx 
should be fastened down next with pins ; and after the thyroid has 
heen drawn away from the cricoid cartilage, the inferior laryngeal inferior, 
nerve can be traced over the side of the latter cartilage to the 
muscles of the larynx, and mucous membrane of the pharynx. 

Afterwards the superior laryngeal is to be found as it pierces the superior 
thyro-hyoid membrane, and. branches of it are to be followed to the iryagent: 
mucous membrane of the larynx and pharynx. Two communications 
are to be looked for between the laryngeal nerves ; one is beneath 
the thyroid cartilage, the other in the mucous membrane of the 
pharynx. 

An artery accompanies each nerve, and its offsets are to be of vessels. 
dissected at the same time as the nerve. 

Nerves. The nerves of the larynx are the superior and inferior Net ae 
laryngeal branches of the pneumo-gastric (p. 111); the former is ae 
distributed to the mucous membrane, and the latter chiefly to the 
muscles. 


The inferior lar UIT 7 about to enter the Recurrent 
The inferior laryngeal nerve (recurrent), when : See 
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larynx, furnishes backwards an offset to the mucous membrane of 
the pharynx ; this joins filaments of the upper laryngeal. The 
supplies nerve then passes beneath the ala of the thyroid cartilage, and ends 
een. in branches for all the special muscles of the larynx, except the 
except one. crjco-thyroideus. Its small muscular branches are superficial, but 
that to the arytenoid muscle passes beneath the crico-arytenoideus 
posticus. Beneath the thyroid cartilage the inferior is joined by a 
long offset of the upper laryngeal nerve. 
Superior The superior laryngeal nerve pierces the thyro-hyoid ligament,, 
laryngeal and gives offsets to the mucous membrane of the pharynx ; it fur- 
nishes also a long branch beneath the ala of the thyroid cartilage to 
joins recur- communicate with the recurrent nerve. The trunk then terminates: 
sa in many branches for the supply of the mucous membrane :—Some 
of these ascend in the aryteno-epiglottid fold to the epiglottis, and 
andends in the root of the tongue. The others, which are the largest, descend. 
membrane, O2 the inner side of the ventricular pouch, and supply the lining 
membrane of the larynx as low as the vocal cords. One nerve of 
this set pierces the arytenoid muscle, and ends in the mucous. 


membrane. 
Arteries VESSELS. The arteries of the larynx are furnished from the supe- 
rior and inferior thyroid branches (p. 79 and 71). 
from supe- The laryngeal branch of the superior thyroid artery enters the: 
rior thyroid : 


larynx with the superior laryngeal nerve, and divides into ascending 
and descending branches ; some of these enter the muscles, but the 
rest supply the epiglottis, and the mucous membrane from the root 
of the tongue to the chorda vocalis. Like the nerves, it unites with. 
the following artery both beneath the ala of the thyroid cartilage, 
and in the mucous membrane of the pharynx. 
Heer ad The laryngeal branch of the inferior thyroid artery ascends on the 
; baek of the ericoid cartilage, and ends in the mucous membrane of 
the pharynx and the posterior muscles of the larynx. 
Other Some other twigs from the superior thyroid artery perforate the 
mae crico-thyroid membrane, and ramify in the mucous lining of the 
interior of the larynx at the lower part. 
oe Laryngeal veins. The vein accompanying the branch of the supe- 
‘ rior thyroid artery, joins the internal jugular or the superior thyroid 
vein ; and the vein with the artery from the inferior thyroid opens. 
into the plexus of the inferior thyroid veins (p. 79 and iL), 
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HYOID BONE, CARTILAGES AND LIGAMENTS OF THE 
LARYNX, AND STRUCTURE OF THE TRACHEA. 


Dissection. Dissection. All the muscles and the mucous membrane are to be 
taken away so as to denude the hyoid bone, the cartilages of the 
larynx, and the epiglottis ; but the piece of membrane that joins: 
the hyoid bone to the thyroid cartilage, and the ligaments uniting 
one cartilage to another on the left side, should not be destroyed, 
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In the arytzno-epiglottidean fold of mucous membrane, a small 
cartilaginous body (cuneiform) may be recognised ; an oblique 
whitish projection indicates its position. 

The hyotd bone (os hyoides) (fig. 43) is situate between the larynx Hyoid bone. 
and the root of the tongue. Resembling the letter U, placed hori- Form. 
zontally and with the legs turned backwards, it offers for examina- 
tion a central part or body, and two lateral pieces or cornua on each 
side. 

The body, ¢, is thin and flattened, and measures most in the Body of the 
transverse direction. Convex in front, where it is marked by a P?* 
tubercle, it presents an uneven surface for the attachment of 
muscles ; whilst on the opposite aspect it is concave. To the upper 
border the fibrous membrane (hyo-glossal) fixing the tongue is 
attached. 

The cornua are two in number on each side (large and small). side pieces, 
The large cornu, H, continues the bone backwards, and is joined to "8° 
the body by an intervening piece of cartilage. The surfaces of this 
cornu look somewhat upwards and downwards; and the size de- 
creases from before backwards. It ends posteriorly in a tubercle. 

The small cornu, or appendix, J, is directed upwards from the point and small. 
of union of the great cornu with the body, and is joined by the 
stylo-hyoid ligament : it is seldom wholly ossified. 

CARTILAGES OF THE Larynx (fig. 43). There are four large carti- In larynx 
lages in the larynx, which are concerned in the production of the eu 
voice, viz., the thyroid, the cricoid, and the two arytenoid. In ana some 
addition there are some yellow fibro-cartilaginous structures, viz., fmall cartt- 
the epiglottis, a capitulum to each arytenoid cartilage, and a small ~ 
ovalish piece (cuneiform) in each aryteno-epiglottidean fold of 
mucous membrane. 

The thyroid cartilage, B, is the largest of all: it forms the front Thyroid 
of the larynx, and protects the vocal apparatus as with a shield. are 
The upper part of the cartilage is considerably wider than the is convex in 
lower, and in consequence of this form the larynx is somewhat "> 
funnel-shaped. The anterior surface is prominent in the middle 
line, forming the subcutaneous swelling named pomum Adami ; but 
the cartilage is concave behind at the same spot, and gives attach- concave 
ment to the epiglottis and the thyro-arytenoid muscles and liga- 
ments. The upper border is notched in the centre. 

The cartilage consists of two square halves, which are united in Formed of 

the middle line. Posteriorly each half of the cartilage has a thick goles 
border, which terminates upwards and downwards in a rounded cae al 
process or cornu (mu and r). Both cornua are bent slightly inwards : co™u*. 
of the two, the upper, £, is the longest ; but the lower one, F, is 
thicker than the other, and articulates with the cricoid cartilage. 
The inner surface of each half is smooth ; but the outer is marked 
by an oblique line for the attachment of muscles, which extends 
from a tubercle near the root of the upper cornu, almost to the 
middle of the lower border. 

The cricoid cartilage, p, is stronger though smaller than the Cricoid 


i 1 7 | 48 lag i 
thyroid, and encircles the cavity of the larynx ; it is partly con- ee 
m 2 
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cealed by the shield-like cartilage, below which it is placed. It is 
very unequal in depth before and behind,—the posterior part being 
three times deeper than the anterior, something like a signet ring, 
Its hollow is about as large as the fore finger. 

The outer surface is rough, and gives attachment to muscles. 
At the back of the cartilage there is a flat and rather square portion, 
which is marked by a median 
ridge between two contiguous 
muscular depressions. On each 
side, immediately in front of the 
square part, is a shallow arti- 
cular mark, which receives the 
lower cornu of the thyroid 
cartilage. The inner surface is 
smooth, and is covered by mu- 
cous membrane. 

The lower border is undulat- 
ing, and is united to the trachea 
by fibrous membrane. The 
upper border is nearly straight 
posteriorly, opposite the deep 
part of the ring; and this por- 
tion is limited on each side by 
an articular mark for the ary- 
tenoid cartilage. In front of 
that spot ‘the border is sloped 
obliquely downwards to the 
middle line. At the middle line 
behind there is a slight excava- 
tion in each border. 

The two arytenoid cartilages, 
c, are placed one on each side 
at the back of the larynx, on the 
upper border of the cricoid cartilage. Each is pyramidal in shape, 
is about half an inch in depth, and offers for examination a base 
and apex, and three surfaces. 

The base has a slightly hollowed surface behind for articulation 
with the cricoid cartilage, and is elongated in front into a process 
which gives attachment to the vocal cord. The apex is directed 
backwards and somewhat inwards, and is surmounted by the carti- 
lage of Santorini. 

The inner surface is narrow, especially above, and flat. The outer 
is wide and irregular, and on it is a small projection at the base, 
which receives the insertion of some of the muscles. At the poste- 
rior aspect the cartilage is concave and smooth. 

Cartilages of Santorini. Attached to the apex of each arytenoid 


* Hyoid bone and the laryngeal cartilages: @. Body of the hyoid bone. 
H. Large cornu. J. Small cornu. 

A. Epiglottis. 8. Thyroid cartilage. o. Arytenoid cartilage. vp. Cricoid 
cartilage. . Upper cornu, and r, Lower cornu of the thyroi cartilage. 
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cartilage is the small, conical, fibro-cartilage of Santorini (corni- 
culum capitulum), which is bent inwards towards the one of the 
opposite side. The aryteno-epiglottidean fold is connected with it. 

Cuneiform cartilages. Two other small fibro-cartilaginous bodies, Fibro-carti- 
one on each side, which are contained in the aryteno-epiglottid W8sl 
folds, have received this name. Each is somewhat elongated and ‘ 
rounded in form, like a grain of rice; it is situate obliquely in front 
of the capitulum of the arytenoid cartilage, and its place in the 
fold of the mucous membrane is marked by a slight whitish pro- 
jection. 

The epiglottis (fig. 43,) is single, and is the largest of the pieces Epiglottis. 
of yellow fibro-cartilage. In form it is cordate; and.it resembles a Form and 
leaf, with the stalk below and the lamina or expanded part above. Postion. 
Its position is behind the tongue, and in front of the orifice of the 
larynx. During respiration it is placed vertically, but during de- 
glutition it takes a horizontal direction so as to close the opening 
of the larynx. 

The anterior surface is bent forwards to the tongue, to which it Surfaces. 
is connected by three folds of mucous membrane ; and the posterior 
surface, hollowed laterally, is convex from above down. To its Sides. 
sides the aryteno-epiglottid folds of mucous membrane are united. Foot stalk. 
After the mucous membrane has been removed from the epiglottis Glands in it. 
its substance will be seen to be perforated by numerous spaces, 
which lodge mucous glands. 

Between the epiglottis and the hyoid bone is a mass of yellowish supposed 
fat with some glands; this has been sometimes called the epiglot- 84 
tidean gland. 

LIGAMENTS OF THE LAryNnx. The larynx is connected by extrinsic Ligaments 
ligaments with the hyoid bone above and the trachea below. Other ae 
ligaments join together the cartilages, forming joints in some cases. 

Union of the larynx with the hyoid bone and the trachea. A thin between os 
loose elastic membrane (thyro-hyoid) passes from the thyroid carti- Fe ais 
lage to the hyoid bone; and a second membrane connects the cricoid 
cartilage with the trachea. 

The thyro-hyoid ligament (fig. 42, “) is attached on the one part Thyro-hyeid 
to the upper border of the thyroid cartilage ; and on the other, to ™°"°™"® 
the upper border of the hyoid bone, at the posterior aspect. Of 
some thickness in the centre, it gradually becomes thinner towards Arrange- 
the sides; and it ends laterally in a rounded elastic cord, which aeons, 
intervenes between the extremity of the hyoid bone and the upper 
cornu of the thyroid cartilage. 

The superior laryngeal nerve and vessels perforate the ligament, one 
and a synovial membrane is placed between it and the posterior ; 
surface of the hyoid bone. In the elastic lateral part of the liga- 
ment will be found occasionally a small ossific nodule (cartilago 
triticea). ; :, 

The membrane joining the lower border of the cricoid cartilage pe, 
to the first ring of the trachea—crico-tracheal ligament, resembles membrane, 
the band joining the rings of the trachea to each other. 

Union of the cricoid and thyroid cartilages. 'These cartilages are Between 
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cricoid and joined in the middle line in front by ligament ; and on the side, by 

epee a joint with the small cornu of the thyroid cartilage. 

The crico-thyroid ligament or membrane (fig. 44, °) closes the 

an anterior Y g x 

ligament,  gpace between the thyroid, cricoid, and arytenoid cartilages, and 
the right half is now visible. It is yellow in colour, and is formed 
mostly of elastic tissue. At the centre it is thick and strong, but 
is thinner on each side as it is continued backwards. By the 

lower border it is fixed to the upper edge 
Fig. 44.* of the cricoid as far back on each side 
as the joint with the arytenoid cartilage. 

Its upper border, free and rounded, is 

covered by mucous membrane, and forms 

the lower vocal cord. In front it is united 
to the thyroid cartilage ; and behind to 
the bage of the arytenoid. 

The ligament is partly concealed by 
the crico-thyroid muscle, and some small 
apertures exist in it for the passage of 
fine arteries into the larynx. 

The strong fore part of the ligament 

serves the purpose of uniting the two 
large laryngeal cartilages ; and the lateral 
piece, closing the larynx, ends above in 
the vocal cord. 
- A capsular ligament surrounds the 
articular surfaces between the side of the 
cricoid and the lower cornu of the thy- 
roid cartilage. Its fibres are strongest 
behind. A synovial membrane lines the 
capsule. 

This joint admits forward and back- 
ward movements of the thyroid carti- 

lage, by which the condition of the vocal cords is altered. If that 
cartilage is moved forwards the cords are stretched, and if back- 
wards the cords are relaxed. . 

Between Articulation of the cricoid and arytenoid cartilages. The articular 

noe surfaces of the cartilages are retained by a loose capsule, and 
possess a synovial sac. 

is a ale The capsular ligament is fixed to each cartilage around its arti- 

ra cular surface ; and one part—posterior ligament, is strongest on the 
inner and posterior aspects. A loose synovial membrane is present 
in the articulation. 

Use. The arytenoid cartilage glides freely forwards and backwards, 
inwards and outwards ; but if its horizontal movements are con- 
trolled by muscular action, it can be rotated around a vertical axis 
the anterior spur being moved inwards and outwards. Obviously 
the state of the vocal cords will be changed by the movements of 


se; 


and a lateral 
joint, 


use, 


* View of the vocal cords and crico-thyroid ligaments. 1. True vocal 
0 » od. d. 
2. Post. crico-aryten. muscle. 3. Cricoid cartilage. 4. Arytenoid apinas 
5. Sacculus laryngis. 6. Crico-thyroid membrane. 
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the cartilages. When the arytenoids glide in and out the cords Action on 
will be approximated and separated ; when backwards and forwards, vocal cords. 
the cords will be tightened and relaxed ; and in rotation the cords 

will be moved away from, and brought towards each other. 

A kind of capsule, formed of thin scattered fibres, with a synovial Between 
sa¢, unites the apex of the arytznoid cartilage with the hollowed base {¥fenoid | 
of the capitulum of Santorini. Sometimes these cartilages are blended lum. ; 
‘together. 

Fibrous bands (thyro-arytenoid) join the thyroid with the ary- Between 
a cartilages, and have been examined as the vocal cords (p. pee 
Ligaments of the epiglottis. A band, thyro-epiglottidean, connects Two liga- 
the lower part of the epiglottis to the thyroid cartilage, close to the eto 
excavation in the upper border of the latter (fig.42). Some fibrous ~ 
and elastic tissues—fhyo-epiglottid ligament, connect likewise the 

front of the epiglottis to the hyoid bone. 

STRUCTURE OF THE TRACHEA. The air tube consists of a series of Constitu- 
pieces of cartilage (segments of rings) (fig. 40), which are con- fis) 
nected together by fibrous tissue. The interval between the carti- 
lages at the back of the tube is closed by fibrous membrane, and 
by muscular fibres and mucous glands. The trachea is lined by 
mucous membrane with subjacent elastic tissue. 

Cartilages. The pieces of cartilage vary in number from sixteen Cartilages. 
to twenty. Each forms an incomplete ring, which extends about Form. 
three-fourths of a circle ; and each is convex forwards, forming the 
front and sides of the air tube. Both above and below, the carti- Peculiari- 
laginous pieces are less constant in size and form ; for towards the ee 
larynx they increase in depth, whilst in the opposite direction they 
may be slit at their ends or blended together ; and the lowest piece 
of cartilage is shaped like the letter V. 

A fibrous tissue is continued from one to another on both as- Fibrous 
pects, though in greatest quantity externally, so as to incase and 4ssue 
‘unite them ; and it is extended across the posterior part of the air 
tube. 

Dissection. On removing for about two inches the fibrous mem- Dissection. 
brane and the mucous glands from the interval between the carti- 
jages at the back of the trachea, the muscular fibres will appear. 

After the muscular fibres have been examined the membranous 
part of the tube may be slit down, to see the elastic tissue and the 
mucous membrane. 

Muscular fibres. Between the ends of the cartilages is a continuous Muscular 
layer of transverse bundles of unstriated muscle, which is attached lobe 
to the truncated ends and the inner surface of the cartilages. By behind. 
the one surface the fleshy fibres are in contact with the membrane 
and glands, and by the other with the elastic tissue. Some longi- 
tudinal fibres are superficial to the transverse ; they are arranged in 
scattered bundles, and are attached to the fibrous tissue. 

The elastic tissue forms a complete lining to the tracheal tube Blastic. 
beneath the mucous membrane ; and at the posterior part, where oe 
the cartilages are deficient, it is gathered into strong longitudinal 
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folds. This layer is closely connected with the mucous membrane 
covering it. 

The mucous membrane of the trachea lines the tube, and resembles. 
that of the larynx in being furnished with a columnar ciliated ep1- 
thelium. 

Connected with this membrane are numerous branched mucous 
glands of variable size. The largest are found at the back of the 
trachea, in the interval between the cartilages, where some are 
placed beneath the fibrous membrane with the muscular fibres, and 
others outside that layer. 

Other smaller glands occupy the front and sides of the trachea, 
being situate on and in the fibrous tissue connecting the cartila- 
ginous rings. 


Srcrion XVIII. 
PREVERTEBRAL MUSCLES AND VERTEBRAL VESSELS. 


Directions. On the part of the spinal column that was laid aside 
after the separation of the pharynx from it, the student is to learn 
the deep muscles on the front of the vertebre. 

Dissection. The prevertebral muscles will be prepared by removing” 
the fascia and areolar tissue. The muscles are three in number on 
each side (fig. 45), and are easily distinguished. Nearest the middle 
line lies the longus colli—this is the longest ; the muscle external 
to it, which reaches to the head, is the rectus capitis anticus major ; 
and the small muscle close to the skull, which is external to the last 
and partly concealed by it, is the rectus capitis anticus minor. The 
smaller rectus muscle is often injured in cutting through the basilar 
process of the occipital bone. 

The LONGUS COLLI MUSCLE (fig. 45, 4) is situate on the bodies of 
the cervical and upper dorsal vertebre, and is pointed above, but 
larger below. It consists of two parts—internal and external, the 
former being vertical, and the latter oblique in direction, as on the 
right side of the figure. 

The internal part arises by fleshy and tendinous processes from 
the bodies of the two upper dorsal and two lower cervical verte- 
bree ; and the external piece takes origin from the anterior trans- 
verse processes of four cervical vertebre (sixth, fifth, fourth and 
third). Both parts of the muscle are blended above, and the whole 
is inserted by four slips into the bodies of the four upper cervical 
vertebre. 

Some of the lowest fibres of the muscle are attached separately 
by tendon to the anterior transverse process of one or two of the 
lower cervical vertebra. 

In contact with the anterior surface of the muscle is the pharynx. 
The inner border is at some distance inferiorly from the muscle of 
the opposite side, but superiorly only the pointed anterior common 
ligament of the vertebrae separates the two. The outer border is 


RECTUS CAPITIS ANTICUS. 16% 


contiguous to the scalenus, to the vertebral vessels, and to the rectus 
capitis anticus major muscle. 

Action. Both muscles bend forwards the neck ; and the upper Use. 
oblique fibres of one will turn the neck and head to the same side, 
by the attachment to the atlas. 

The RECTUS CAPITIS ANTICUS MAJOR (fig. 45, ®) is external to the Rectus 
preceding muscle, and is largest at the upper end. Its origin is by aie 
pointed tendinous slips, with the longus colli, from the summits of origin. 
the anterior transverse processes of four cervical vertebrx (sixth, 


fifth, fourth, and third); and the fibres ascend to be inserted into Insertion. 
the basilar process of the occipital bone, in front of the foramen 
magnum. 

The anterior surface of the muscle is covered by the pharynx, Connec- 
and by the carotid artery and the numerous nerves near the base aaa 
of the skull. The muscle partly conceals the following one. At 
its insertion the rectus is fleshy, and reaches from the middle line 
to the temporal bone. 

Action. Both muscles incline forwards the head; and one will Us. 
bring the face to the same side by rotating the head. 

The RECTUS CAPITIS ANTICUS MINOR (fig. 45, %), is a small flat Rectus 
muscle, which arises from the anterior transverse process and body eee 


* Deep muscles of the front of the neck and the scaleni muscles, A. Longus 
colli. 3B. Rectus capitis anticus major. o. Scalenus anticus. pb. Scalenus 
medius. ¥. Scalenus posticus. «. Rectus capitis anticus minor. 
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of the atlas; and is inserted into the basilar process of the occipital 
bone between the foramen magnum and the rectus major, and half 
an inch from its fellow. 

The anterior primary branch of the suboccipital nerve, lies between 
the borders of this muscle and the rectus capitis lateralis. 

Action. Its power is very slight, but it will help in moving 
forwards the head. 

Dissection. The small intertransversales muscles will come into 
view when the other muscles have been removed from the front 
and back of the transverse processes. By tracing towards the spine 
the anterior primary branches of the cervical nerves, the inter- 
transversales will be readily seen on their sides. 

After the muscles and nerves have been examined, the tips of the 
conjoined transverse processes may be cut off to lay bare the verte- 
bral artery. 

The INTERTRANSVERSE MUSCLES are slender fleshy slips in the 
intervals between the transverse processes. In the neck there are 
seven pairs—the first being between the atlas and axis, and the 
last between the lowest cervical and the first dorsal vertebra. One 
set is attached to the anterior, and the other to the posterior tuber- 
cles on the tips of the conjoined transverse processes. 

Between the muscles, except in the first two spaces, is the 
anterior primary branch of a cervical nerve; and beneath the 
posterior muscle is the other primary branch of the same nerve. In 
the upper space the posterior muscle is often wanting ; and in the 
lowest space, the muscle of the anterior set is smaller than the 
others, or it may be absent. 

Action. By approximating the transverse processes these muscles 
bend the spinal column laterally. 

Cervical nerves at their exit from the spinal canal. The trunks of 
the cervical nerves issue from the spinal canal through the inter- 
vertebral foramina, except the first two, and bifurcate into anterior 
and posterior branches. 

The anterior primary branch passes outwards between the inter- 
transverse muscles, and joins in plexuses with its fellows. 

The posterior primary branch turns to the Back beneath the pos- 
terior intertransverse muscle, and the other muscles attached to the 
posterior transverse processes ; in its course it lies close to the bone 
between the articular processes of the vertebra. 

Peculiarities in the first two. The first two nerves leave the spinal 
canal above the neural arches of the atlas and axis, and divide at 
the back of the neck into anterior and posterior branches. 

The anterior primary branch of the first or suboccipital nerve has 
been examined (p. 113). The anterior branch of the second nerve 
after perforating the membrane between the neural arches of the 
first and second vertebra, is directed forwards outside the vertebral 
artery, and beneath the first pair of intertransverse muscles, to join 
the cervical plexus. 

The posterior primary branches of the first two nerves are de- 
scribed in the dissection of the Back. 
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The vertebral artery has been seen at its origin in the neck (p. Vertebral 
69) ; and its termination is described with the vessels of the brain. “%1¥ 1 
Entering usually the foramen in the sixth cervical vertebra, the vertebre. 
artery ascends vertically through the corresponding foramina in the 
other vertebrae. Beyond the atlas, the vessel turns backwards on 
the neural arch of that bone, and passing beneath the ligament 
joining the first vertebra with the os occipitis, enters the skull 
through the foramen magnum. In its course through the foramina Position to 
the artery lies in front of the anterior trunks of the cervical nerves, ig 
except those of the first and second,—the former of which crosses 
on the inner, and the latter on the outer side. The vessel is accom- 
panied by a vein, and by a plexus of nerves of the same name. A vein, and 

i ° . nerves are 

In the neck the artery furnishes small twigs to the surrounding with it. 
muscles, the spinal canal, and the spinal cord. Branches. 

The vertebral vein begins by small radicles in the occiput, and in Vertebral 
the muscles of the back of the neck, and enters the aperture of the “™ 
atlas, where it receives sometimes a vein from the skull through the 
posterior condyloid foramen of the occipital bone. Accompanying an 
the artery, the vein traverses the apertures between the transverse ; 
processes, and ends in the subclavian vein. 

In its course it is joined by branches from the internal and external Branches. 
spinal veins ; its other branches are described at p. 70. 

The vertebral plexus of nerves is derived from the inferior cervical eee 
ganglion of the sympathetic (p.116). It surrounds the artery, and nerves. 
communicates with the spinal nerves as high as the third or fourth. 


Secrion XIX. 
LIGAMENTS OF THE VERTEBRZ AND CLAVICLE. 


Directions. On the remaining part of the spine, the ligaments Directions. 
connecting the cervical vertebree to each other and to the occipital 
bone are to be learnt. 

Dissection. Disarticulate the last cervical from the first dorsal Dissection. 
vertebra. Then remove altogether the muscles, vessels, nerves, and 
areolar tissue and fat from the cervical vertebre. By sawing 
through the occipital bone, so as to leave only an osseous ring 
behind the foramen magnum, the ligaments between the atlas and 
the occipital bone can be more easily cleaned. 

The COMMON LIGAMENTS attaching together the cervical vertebra area be 
are similar to those uniting the vertebre in other parts of the spine, a vensben © 
viz. an anterior and a posterior common ligament; bands between 
the lamine and spines ; capsular ligaments and synovial membranes 
for the articulating processes ; and an intervertebral ligament be- 
tween the bodies of the bones. 

Directions. The common ligaments will be best seen on the dorsal these de- 
or lumbar portion of the spine where they are more fully developed ; SE tien x 
their preparation and description will be found at the end of the 
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thorax, with the description of the ligaments of the spine. Should 
the student examine them in the neck, to see their difference 1m 
this region of the spine, he should leave uncut the neural arches of 
the three highest cervical vertebre, to which special ligaments are 
attached. 

SPECIAL LIGAMENTS unite the first two cervical vertebra to eaclu 
other and to the occipital bone : some of these are external to, and 
others within the spinal canal. 

The ligaments outside the spinal canal are thin fibrous membranes, 
which connect the bodies and arches of the first two vertebrex in 


Fig. 46.* 


andoccipital front and behind ; and join the atlas with the occipital bone at the 


bone. 


Posterior 
and 


anterior 
atlo-axoid 


and anterior 


same aspects. 

Capsular ligaments surround the articular surfaces of all the 
bones ; but these will be examined more conveniently after the 
spinal canal has been opened. 

Union of the atlas with the axis. The posterior ligament (atlo-axoid) 
(fig. 47, *) is a thin loose membrane, which is attached by one 
margin to the neural arch of the atlas, and by the other to the 
corresponding arch of the axis. Below the superficial part are 
some deeper and stronger fibres. The posterior primary branch of 
the second nerve pierces it. 

The anterior ligament (fig. 46, °) unites the bodies of the first two 
vertebrae in the same manner as the preceding ligament connects 
their arches. It is thickest in the middle. 

Union of the atlas with the occipital bone. The anterior ligament 
(occipito-atloid) (fig. 46, *) is thin and wide, and passes from the 
basilar process of the occipital bone, in front of the foramen mag- 
num, to the body of the atlas. The middle part of the ligament, 


which is fixed to the tubercle on the front of the atlas, is much the 
thickest. 


* External ligaments in front between the atlas and axis and the occipital 
bone (Bourgery). 1. Sawn basilar process. 2. Anterior occipito-atloid. 8. 
Anterior atlo-axoid. 4. Articulation of the articular processes cut open. 
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The posterior ligament (fig. 47, ') is fixed to the occipital bone and pos- 
behind the foramen magnum, and to the neural arch of the atlas. bag 


Z . : “Y* occipito- 
It is thin ; and at its attachment to the atlas the vertebral artery (*), atloid. 


and the posterior primary branch of the suboccipital nerve, pass 
beneath it. 

’ The ligaments inside the spinal canal are peculiar in form, and __ igaments 
assist in retaining the skull in place during the rotatory and nodding Mtemally 


5 between 
movements of the head. Between the occipital bone and the second _ me bones. 


Fig. 48.+ 


vertebra are three strong ligaments—a central, and two lateral or 
check ; and the odontoid process of the axis is fixed against the 
body of the atlas by a strong transverse band. 


Dissection. Supposing the neural arches of the cervical vertebra Dissection 
of the liga- 

% 2 Z . 45 ments. 
* External ligaments behind between the atlas and axis and the occipital 
bone.—1. Posterior occipito-atloid ligament. 2. Posterior atlo-axoid. 3. 
Vertebral artery entering beneath the occipito-atloid ligament. 

+ Internal ligament between occipital bone and axis (Bourgery). 1. and 2. 
Attachments of the occipito-axoidean ligament. 
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to be removed except in the first three, the arches of these vertebrae 
are to be sawn through close to the articular processes. Nextly the 
ring of the occipital bone bounding posteriorly the foramen mag- 
num is to be taken away. Lastly, the student should detach the 
tube of dura mater from the interior of the spinal canal ; and, on 
raising from below the upper part of the posterior common ligament 
of the bodies of the vertebra, the ligamentous band between the 
occipital bone and the axis (occipito-axoid) will come into view. 

Union of the occipital bone with the axis. The central ligament 
(occipito-axoidean) (fig. 48, *) is a strong, thick layer beneath the 
posterior common ligament of the bodies of the vertebre, and is 
rather triangular in form with the base uppermost. Above it is. 
attached to the basilar process (on the cranial aspect) near the 
margin of the foramen magnum, extending as far on each side as 
the insertion of the check ligaments. From that spot it descends. 
over the odontoid process, and, becoming narrower, is inserted into 
the body of the axis. Occasionally a bursa is found between it 
and the transverse ligament of the atlas. 

Dissection (fig. 49). After the removal of the occipito-axoidean 
ligament, by cutting transversely through it above, and reflecting 
it, the student should define a strong band, the transverse ligament 


Fig. 49.* 


which crosses the root of the odontoid process, and sends upwards 
and downwards a slip to the occipital bone and the axis. The 
upper offset from the transverse ligament may be cut through 
afterwards for the purpose of seeing the check ligaments which 
diverge, one on each side, from the odontoid process. 

The lateral odontoid or check ligaments (fig. 49, 1) are two strong 
bundles of fibres, attached by one end to the side of the head of 
the odontoid process, and by the other to a depression on the inner- 
surface of the condyle of the occipital bone. These ligaments are 
covered by the occipito-axoidean band ; their upper fibres are short 
and almost horizontal, and the lower are longer and oblique. 


* Internal ligaments between the occipital bone and the at] i 

é atlas and axis 
(Bourgery). 1. The left check ligament. 2. The transverse ligament, sending 
offsets upwards and downwards. 3. Cut end of the occipito-axoidean ligament 
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Between the lateral bands is a central odontoid ligament, which With a cen- 
connects the tip of the odontoid process to the margin of the “! > 
basilar process of the occipital bone. 

Union of the atlas with the awis. The transverse ligament of the To fix odon- 
atlas (fig. 49, *), is a flat, strong, arched band behind the odontoid {i Process 
process, which is attached on each side to a tubercle below the 
inner part of the articular process. This ligament is widest in the transverse 
centre ; and at this spot it has a band of longitudinal fibres con- sent, 
nected with the upper and lower margins (fig. 49), so as to produce named eru- 
a cruciform appearance: the upper piece is inserted into the basilar ““°"™ 
process, and the lower, into the body of the second vertebra. Its 
surface towards the cord is concealed by the occipito-axoid ligament. 

This ligament fixes the odontoid process of the second vertebra 
against the body of the atlas, confining it in a ring (fig. 50). 

When the transverse and check ligaments have been cut through, articular 
the tip of the odontoid process will be seen to have two cartilaginous Se 


surfaces ; one in front where it touches the atlas, the other at the 

opposite aspect, where it is in contact with the transverse ligament. 

Two synovial membranés facilitate the movements of the odontoid and two 
process, one serving for the joint between this piece of bone and PyyrN nes 
the atlas; and the other for the joint between it and the transverse 
ligament. 

Union of the articular surfaces. The articular surfaces of the Capsule and 
occipital bone and atlas are surrounded by a capsular ligament of 
scattered fibres, which is strongest externally and in front. When 
the joint is opened, the condyle of the occipital bone will be seen 
to look somewhat outwards, and the hollowed surface of the atlas 
inwards. A synovial membrane is present on each side. synovial sac 

The articular surfaces of the first two vertebre are enclosed on to articular 
each side by a capsule (fig. 46, *), which is stronger in front than *™"°* 
behind. On opening the joint the surfaces of the bones may be 
perceived to be almost horizontal. On each side there is a separate 
loose synovial membrane. 

Movements of the head. The head can be bent forwards and Morera 
backwards ; turned from side to side—rotation ; and inclined towards kinds of. 
the shoulder. 


* First vertebra with the odontoid process removed from the socket formed 
by the bone and the transverse ligament. 1. Transverse ligament with its 
offsets cut. 2. Socket for the odontoid process. 
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DISSECTION OF THE NECK. 


Nodding takes place in the joints between the atlas and occipital 
bone, the condyles gliding forwards and backwards. When the 
head is moved more freely, flexion and extension of the cervical 
vertebre come into play. 

Rotation is permitted by the several joints between the atlas and 
axis. In this movement the axis is fixed, and the atlas, bound to 
it by the transverse ligament, moves to the right and the left, 
carrying the weight of the head. Too great a movement of the 
face to the side is checked by the odontoid ligament. Only part 
of the whole of the rotatory movement to one side is obtained be- 
tween the atlas and axis, the rest being made up by the neck. 

Approximation of the head to the shoulder is effected by the 
neck movement: perhaps a very slight degree of it may be due 
to gliding downwards of the occipital condyle of the same side on 
the articular surface of the atlas. 

STERNO-CLAVICULAR ARTICULATION (fig. 51). The articular surfaces 
are somewhat irregular and adapted to each other, with an inter- 
mediate fibro-cartilage ; and they are retained in contact by a 
capsular ligament ; by a band to the first rib; and by another 
band between the ends of the clavicles. 

Dissection. For the examination of the ligaments of the sterno- 
clavicular articulation, take the piece of the sternum that was set 
aside for the purpose (p. 121). If the ligaments have become dry, 
they may be moistened for a short time. The several ligaments 
will appear in the situation indicated by their names, after the 
removal of some fibrous tissue. 

Capsular ligament. This is a thin membranous expansion (fig. 
51, '), which incases the articular ends of the bones and the fibro- 
cartilage. It is attached near the articular surface of each bone, 
and is thinner before than behind. Sometimes the stronger fibres 
in front and at the back are described as separate ligaments. 

The interclavicular ligament (fig. 51,*) extends above the sternum, 
between the ends of the clavicles. The fibres do not cross in a 
straight line, but dip into the hollow between the collar bones, and 
are connected with the upper piece of the sternum. 

The costo-clavicular ligament (fig. 51,7) is a short strong band 
of oblique fibres between the first rib and the clavicle. Inferiorly 
it is fixed to. the upper surface of the cartilage of the first rib, 
and superiorly to a tubercle on the under surface of the clavicle 
near the sternal end. The subclavius muscle is in front of the 
ligament. 

Sometimes the clavicle touches the rib, and is provided with an 
articular surface and a synovial membrane. 

The interarticular fibro-cartilage (fig. 51, “) will come into view 
by cutting the ligaments before described, and raising the clavicle. 
It is ovalish in form and flattened, but is thicker at the circumference 
than the centre. By its upper margin and surface the cartilage is 
united to the head of the clavicle which is embedded in it ; and by 
the opposite surface and margin it is inserted into the cartilage of 
the first rib. At its circumference it unites with the capsule of the 
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/ 
joint. Sometimes there is an aperture in the centre of the fibro- 
cartilage. 
Two synovial sacs are present in the articulation, one on each side Two sy- 

. P : é novial mem- 
of the fibro-cartilage. The sac in contact with the sternum is looser branes. 
than that touching the clavicle. 

Movement. The inner end of the clavicle can be moved up and Motion, 


. c . -. four ways. 
down, and forwards and backwards, and the direction it takes is “°’ ¥*¥* 


the opposite to that of the shoulder: thus when the limb is de- 
pressed the sternal end of the clavicle is raised ; and so on in the 
other movements. The extent of each movement is but limited, 
though those forwards and upwards are the freest ; and dislocation ° 
may ensue in any direction except downwards, from force applied 


to the limb. 


* Ligaments of the inner end of the clavicle, and of the cartilage of the 
second rib. 1. Capsule. 2. Costo-clavicular ligament. 3. Interclavicular 
ligament. 4. Ligaments of the second rib with the sternum. 6. Inter- 
articular fibro-cartilage of second rib. 7. Interarticular fibro-cartilage of the 
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CHAPTER II. 
DISSECTION OF THE BRAIN. 


or 
Secrion I. 
MEMBRANES AND VESSELS. 


Durinc the examination of the membranes, vessels, and nerves, 
the brain is to be placed upside down, resting in the coil of a cloth 
which supports it evenly. 

MEMBRANES OF THE Brain. The coverings of the brain (meninges) 
are three in number, viz. dura mater, pia mater, and arachnoid 
membrane. The dura mater is a firm fibrous investment, which 
supports part of the brain, and serves as an endosteum to the bones. 
The pia mater is the most internal layer, and is very vascular. And 
the arachnoid is a thin serous sac, which is situate between the 
other two. 

Besides enveloping the brain, these membranes are prolonged on 
the cord into the spinal canal. Only the cranial part of the two 
last will be now noticed. For the description of the cranial part 
of the dura mater, see p. 9. 

The ARACHNOID is a thin serous membrane, which lines the inner 
surface of the dura mater, and is reflected over the pia mater and 
the brain. Around the vessels and nerves that intervene between 
the skull and the brain, the membrane forms sheaths, which extend 
a short distance into the several apertures, and then become con- 
tinuous with the parietal or cranial portion. Like other serous 
membranes, if forms a sac which contains a lubricating moisture ; 
and it consists of a parietal and a visceral part. 

The parietal part is inseparably united to the inner surface of 
the dura mater, giving this a smooth and polished surface, and is 


continued over the pieces of the fibrous membrane projecting 
between portions of the brain. 


Visceral part ‘The visceral part covers the encephalon loosely, especially at the 


is not close 
to brain, 


under surface of the brain, but is united to the underlying pia mater 
by fibrous processes ; beneath it there is a considerable interval 
(subarachnoid space). On the upper or convex surface of the great 
brain the membrane passes from one convolution to another, without 
dipping into the intervening sulci; though it lines the great median 
fissure as low as the extent of the falx. On the lower surface of 
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‘the cerebrum there is alarge space between it and the centre of the hollow be- 
brain. Still more posteriorly, between the hemispheres of the little "t" 
brain, there is an interval, similar to that at the under part of the bce oa 
cerebrum. 

The subarachnoid space, or the interval between the arachnoid it is the sub- 
membrane and the pia mater, is larger in one spot than another ; lems 
-and it contains more or less fluid, which has been named cerebro- 

-spinal. 'The space is largest at the under part of the great brain, 

about its middle, and in the fissure between the hemispheres of it 

and the cerebellum. Under the arachnoid, in the fissure between which opens 
the halves of the cerebellum, is the aperture of the fourth ven- ™?’"™ 
tricle, by which that cavity communicates with the subarachnoid 

“space. 

The PIA MATER closely invests the different parts of the brain, Pia mater 
and dips into the fissures, as well as into the sulci between the 
‘convolutions and lamine. Besides covering the exterior of the sed ieee 
brain, it sends processes into the interior to supply vessels to the ear Ae 
walls of the enclosed space: thus, one penetrates into the cerebrum 
below the corpus callosum, and is named velum interpositum ; and 
two vascular fringes, which project into the fourth ventricle, are 
known as the choroid plexuses of that cavity. 

This membrane is a network of vessels, and is constructed of it is a net- 
the minute ramifications of the arteries and veins entering into or bee ee 
issuing from the cerebral substance ; whilst the intervals between sels, 
the vessels are closed by fine areolar tissue, so as to form a con- 
tinuous thin layer. From the under surface of the membrane 
proceed numerous fine vessels for the nutrition of the brain. 

Vessels and nerves. The arachnoid membrane has but few vessels, Vessels and 
whilst the pia mater is composed almost entirely of vessels. The nen oot 
pia mater is largely supplied by offsets of some cranial nerves, and 
by branches of the sympathetic which accompany the vessels at the 
base of the brain (p. 20). Bochdalek has described branches to 
the arachnoid from some cranial nerves. 

SUBDIVISIONS OF THE ENCEPHALON. Before the description of the 
arteries is given, the chief subdivisions of the encephalon will be 
shortly noticed. 

The cranial or encephalic mass of the nervous system consists of Outline of 
cerebrum or great brain, cerebellum or small brain, pons, and a 
medulla oblongata. Each of these parts has the following situation 
and subdivisions :— 

The medulla oblongata, or the upper end of the spinal cord, lies Ce 
in the groove between the halves of the small brain, and is divided ae 
into two symmetrical parts by a median fissure. To it several of 
the cranial nerves are united. 

The pons Varolii is situate in front of the medulla oblongata, and Pons Varolii 
is marked along the middle by a groove, which indicates its separa- 
tion into halves. Anterior to it are two large processes (crura and its 
cerebri) connecting it to the great brain ; on each side it is united "a 
to the small brain by a similar white mass (crus cerebelli); and 


behind it is the enlarged upper part of the cord. . 
N 
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Cerebellum, The cerebellum, or the small brain, is separated into two by @ 
median fissure, and each half will be subsequently seen to consist 
of lobes. ' 

Cerebrum, The cerebrum, or the large brain, is divided into hemispheres by 
a longitudinal fissure in the middle line; and each half is further 

and its great Subdivided into two by a transverse sulcus,—the fissure of Sylvius. 

divisions. Jy the centre of the cerebrum, between the hemispheres and in 
front of the pons, are several small bodies that will be afterwards. — 
enumerated. 

Dissection Dissection. To follow out the arteries, let the brain remain upside 

of vessels Gown, and let the remains of any arachnoid membrane be removed. 
Having displayed the trunks of the vertebral arteries on the: 
medulla oblongata, and those of the carotid in front near the 
median fissure of the large brain, the student should lay bare on 

of large one side the branches to the large brain. Define first the two 

brain ; arteries lying in the median fissure and joining by a short branch ; 
next, an artery that passes outwards transversely in the fissure of 
Sylvius, and pursue it to the outer surface of the hemisphere. Look 
then for a much smaller vessel (choroid), which enters into the 
brain substance on the outer side of the crus cerebri. By gently 
raising the cerebellum on the same side, the last artery of the 
cerebrum may be traced back along the inner aspect of the 
hemisphere. 

of staat Two arteries pass out to the small brain. One on the upper 
surface may be brought into view on raising the cerebellum ; and 
care is to be taken of the slender fourth nerve which lies by its. 
side. The other artery turns inwards to the median hollow of the 
cerebellum, and may be easily followed. 

Arteries of ARTERIES OF THE Brarn (Fig. 52). The brain is supplied with 


the brain. }lood by the vertebral and internal carotid arteries. 
Vertebral The VERTEBRAL ARTERY, @, is a branch of the subclavian trunk 
ends in (p. 70), and enters the skull through the foramen magnum ; directed 


upwards round the medulla oblongata, it blends with its fellow in 

a common trunk (basilar) at the lower border of the pons. As the 

Beeee sound vessel winds round the upper part of the cord, it lies between the 

* roots of the suboccipital and hypoglossal nerves ; but it is after- 
wards internal to the last. 

Branches Branches. Between its entrance into the spinal canal and its termi- 
nation, each artery furnishes offsets to the spinal cord, the dura 
mater, and the cerebellum. 

to spinal a. The posterior spinal branch is of inconsiderable size, and arises 

cord, opposite the posterior part of the medulla: it descends along the 

anterior and side of the cord, behind the nerves, and anastomoses with its fellow 
and with branches that enter by the intervertebral foramina. 
posterior ; b. The anterior spinal branch (*) is small like the preceding, and 
springs from the artery opposite the front of the spinal cord, It 
joins the corresponding twig of the opposite side, and the resulting 


bin is continued along the middle of the cord on the anterior 
aspect. 


to dura 7 . 
ng c. The posterior meningeal artery leaves the vertebral trunk oppo- 
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‘site the foramen magnum, and ramifies in the dura mater lining the 
fossa of the occipital bone. 

d. The inferior cerebellar artery (posterior) (?°) is distributed to Branch to 
the under surface of the cerebellum. Taking origin from the end ee 
of the vertebral, this branch winds backwards round the medulla cerebellum. 


between the pneumo-gastric and spinal accessory nerves, to the 


median fissure of the cerebellum. Directed onwards along the 
fissure the artery reaches the upper surface of the small brain, 
-and there anastomoses*with the superior cerebellar artery. 

An offset of this branch ramifies over the under part of the Offsets. 
cerebellum, and ends externally by anastomosing with the artery 
of the upper surface. As the vessel lies by the side of the aperture 
of the fourth ventricle it gives a small choroid offset to the plexus 
of that cavity. 

The BASILAR ARTERY ("'), formed by the union of the two verte- Basilar 
brals, reaches from the lower to the upper border of the pons, “7. 
where it ends by dividing into two branches (posterior cerebral) ees 
for the cerebrum. The vessel touches the basilar process of the situation. 
-occipital bone, from that circumstance receiving its name, and lies 
in the median groove of the pons. On each side of, and almost 
parallel to it is the sixth nerve. 

Branches. Besides the two terminal branches mentioned above, Branches: 
the artery supplies transverse offsets to the pons and the under part 
of the cerebellum, and a large branch to the upper surface of the 
cerebellum. 


* Arteries at the base of the brain. 1. Internal carotidtrunk. 2. Anterior 
«cerebral branch. 3%. Anterior communicating. 4. Middle cerebral branch. 
5. Choroidal branch. 6. Posterior communicating. 7. Posterior cerebral 
branch. 8. Upper cerebellar branch. 9. Internal auditory branch. 10. 
Inferior cerebellar branch. 11. Basilar artery. 12. Vertebral artery. 19. 
_A nterior spinal branch. 
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DISSECTION OF THE BRAIN. 


a. The transverse arteries of the pons are four or six small twigs, 
which are named from their direction, and are distributed to the 
substance of the pons. One of them (°) gives an offset (auditory) 
to the internal ear along the auditory nerve. 

b. Resembling this set of branches is the following artery, the.- 
inferior cerebellar (anterior) : this arises from the basilar trunk, and: 
extends to the fore part of the under surface of the cerebellum, on 
which it is distributed. 

c. The superior cerebellar artery (*) is derived from the basilar so. 
near the termination as to be often described as one of the final 
branches of that vessel. Its destination is to the upper surface of © 
the small brain, to which it is directed backwards over the third 
nerve and the crus cerebri, but parallel with the fourth nerve. On 
the upper surface of the cerebellum the artery spreads its ramifica-- 
tions, which anastomose with the vessel of the opposite side, and 
with the inferior cerebellar artery. 

Some twigs of this vessel enter the piece of the pia mater - 
(velum interpositum), which projects into the posterior part of the 
cerebrum. 

d. The posterior cerebral artery (*) takes on each side a backward 
course, similar to that of the preceding artery, but separated from 
it by the third nerve. The vessel is then applied to the inner - 
surface of the cerebrum, and divides into many branches: some of 
these supply the under part, whilst others turn upwards on both 
the outer and inner surfaces of the back of the hemisphere, and 
anastomose with the other cerebral arteries. 

Near its origin it is joined by the posterior communicating artery 
of the carotid ; and its branches to the brain are the following :— 

Numerous small long branches leave it close to its origin, and 
enter the base of the brain between the crura cerebri (posterior ~ 
perforated spot). 

A small choroid artery (posterior) supplies the fold of pia mater 
that projects into the cerebrum: this small branch is transmitted 
between the crus and hemisphere of the cerebrum to the velunr: 
interpositum and the choroid plexus. 

From the foregoing examination of the offsets of the vertebral. 
arteries and the basilar trunk, it appears that about half the en-. 
cephalon—viz. the medulla oblongata, the pons, the cerebellum, 
and the posterior third of the cerebrum—receives its blood through 
the branches of the subclavian arteries. 

The INTERNAL CAROTID ARTERY (') terminates in branches for the 
remaining part of the cerebrum. The vessel emerges from the 
cavernous sinus (p. 19) inside the anterior clinoid process, and 
divides at the inner end of the fissure of Sylvius into cerebral and 
communicating arteries. At the base of the brain the carotid lies 
between the second and third nerves, but nearest the former. 

Branches. In the skull the carotid gives off the ophthalmic offset, 
before it ceases in the following terminal branches to the cerebrum. 

a. The anterior cerebral artery (*) supplies the inner part of the - 
cerebral hemisphere. It is directed forwards to the median fissure 
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between the halves of the large brain ; and as it is about to enter, 

it is united to its fellow by a short thick branch,—the anterior ‘ 
communicating (*). Then passing into the fissure, it bends round Gia 
the anterior part of the corpus callosum, so as to be placed on the SEHERY: 5 
upper aspect in the natural position of the brain, and is continued 
backwards distributing offsets nearly to the posterior extremity of 

the hemisphere. . 

It gives off numerous branches, and some of them supply the base its offsets 
of the cerebrum, thus :— ' 

Near the commencement it furnishes small branches to the part to base of 
of the brain (anterior perforated spot) contiguous to the inner end """ 
of the fissure of Sylvius: and it distributes some branches to the 
under part of the frontal lobe. 

b. The middle cerebral artery (*) is the largest offset of the carotid, Middle 
and ramifies over the outer side of the hemisphere. Entering the ee 
fissure of Sylvius, the artery divides into many large branches, 
which issue at the outer end of that groove and, spreading over the 
external surface of the hemisphere, inosculate with the other two ends in 
cerebral arteries at the front, the back, and the upper part of the ee 
brain. Only a few fine offsets require special notice : 

A set of small branches arise at the inner end of the fissure of Offsets. 
Sylvius, and enter the cerebral substance through the substantia 
perforata antica. 

ce. The posterior communicating artery (°) is a small twig, which Posterior 
is directed backwards parallel to, and on the inner side of the third eae 
nerve, to join the posterior cerebral artery (of the basilar) near the 
pons. 

d. The choroid artery (anterior) (°) is small in size, and arises Choroid 
either from the trunk of the carotid, or from the middle cerebral pat 
artery : it passes backwards on the outer side of the preceding, 
and finds its way between the hemisphere and the crus cerebri to 
the choroid plexus of the lateral ventricle. 

Circle of Willis. The arteries at the under part of the brain are Circle of 
united freely both on their own side and across the middle line in ae 
an arterial anastomosis,—the circle of Willis. On each side this vessels that 
circle is formed by the trunk of the internal carotid giving for- ae mate 
wards the anterior cerebral, and backwards the posterior communi- 
cating artery. In front it is constructed by the converging anterior 
cerebral, and the anterior communicating artery. And behind is 
the bifurcation of the basilar trunk into the posterior cerebrals. 

In the area of the circle lie several parts corresponding with the 
floor of the third ventricle. 

The complete inosculation between the cranial vessels in the and the ee 
circle of Willis allows at all times a free circulation of blood through fetween 
the brain, even though a large vessel on one side of the neck should them. 
be obstructed. ‘ 

The vers of the brain enter the sinuses of the dura mater, instead vere of the 
of uniting into trunks as companions to the arteries. a 

Two sets of veins belong to the cerebrum, viz. superficial or eX- Two sets of 
ternal, and deep or internal. oe 
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DISSECTION OF THE BRAIN. 


The external veins of the upper surface are collected into the 
superior longitudinal sinus (p. 10); and those of the lateral and 
under parts enter the sinuses in the base of the skull, especially the 
lateral sinus. 

The deep veins of the interior of the cerebrum join the veins of 
Galen, and reach the straight sinus. 

The veins of the cerebellum end differently above and below. 
On the upper surface they are received by the veins of Galen and 
the straight sinus ; and on the lower surface they terminate in the 
occipital and lateral sinuses. 

Dissection. The pia mater and the vessels are now to be stripped 
from the brain, and the origin of the cranial nerves is to be defined. 
Over the greater part of the cerebrum, the pons, and the medulla, 
the pia mater can be detached with tolerable facility by using two 
pairs of forceps ; but on the cerebellum the membrane adheres so 
closely as to require some care in removing it without tearing the 
substance of the brain. ; 

In clearing out the fissure between the halves of the cerebellum 
on the under surface, the membrane bounding the opening of the 
fourth ventricle will probably be taken away : therefore the posi- 
tion, size, and limits of that opening between the back of the 
medulla oblongata and the cerebellum should be now noted. 

When the surface has been cleaned, the brain is to be replaced 
in the spirit, but it is to be turned over occasionally, so that all the 
parts may be hardened. 


Secrion II. 
ORIGIN OF THE CRANIAL NERVES. 


The cranial nerves take origin from the encephalon, with one ex- 
ception (spinal accessory), and pass from it through apertures in 
the skull. 

The origin of a nerve is not determined by the place at which it 
appears on the surface of the brain, for fibres or roots may be traced 
deeply into the brain substance. Each nerve has therefore a super- 
ficial or apparent, and a deep or real origin in the encephalon. 

With respect to the superficial attachment there cannot be any 
doubt ; but there is much difference of opinion concerning the deep 
origin, 1 consequence of the difficulty of tracing the roots. When 
the roots are followed into the encephalon, they enter masses of 
gray substance, which are looked upon as ganglia of origin. 

The cranial nerves may be regarded either as nine or twelve pairs 
according to the mode of classifying them." 


* Those anatomists, who take the smaller number 

* The 5 : after the example of 
Willis, include in one nerve all the trunks contained in the same apeniitie of 
the skull: as in the case of the eighth nerve, which consists of three trunks 
in the foramen jugulare. But those who are disposed with Sémmerring to 
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The several nerves may be designated first, second, third, and so Designa- 
forth: this numerical mode of naming applies to all, and is the one 4" 
generally used. 

But a second name has been detived for some of the nerves from from num- 
the parts to which they are supplied ; as instances of this nomen- 
clature the terms hypo-glossal, pneumo-gastric, may be taken. And name of 
a different appellation is given to others, in consequence of the P*> 
function conferred on the part to which they are distributed, as the 
terms auditory and olfactory express. In this way two names may or function. 
be employed in referring to a nerve :—one being numerical, the 
other local or functional, as is exemplified below. 

The FIRST or OLFACTORY NERVE (olfactory process) (fig. 53,1) is Olfactory 
soft and pulpy, being destitute of a neurilemma; and it may be “”’° 
considered an advanced part of the brain, for it has both gray sub- 
stance and white fibres in its composition, like the cerebrum. 

The olfactory process is a flat-looking band, wider at each end than 
in the middle, which is lodged in a sulcus on the under aspect of the lies on 
frontal lobe of the cerebrum, and is kept in position by the reflection ne ue 
of the arachnoid membrane over it. When the so-called nerve is 
raised from the sulcus, it is prismatic inform, the apex of the prism 
being directed downwards (in this position). 

Anteriorly the nervous substance swells into the olfactory bulb,— forms 
a pyriform grayish mass, about half an inch in length, which rests oan 
en the ethmoid bone, and distributes nerves to the nose. 

Posteriorly the olfactory process is connected to the cerebrum by 
three roots, external, internal, and middle. 

The external or long root is aslender white band, which is directed has external, 
backwards along the outer part of the anterior perforated space, and 
across the fissure of Sylvius, and sinks into the substance of the 
cerebrum. 

The internal or short root, not always visible, is white and delicate, intemal and 
and comes from the inner part of the cerebrum. 

The middle or gray root is connected with the gray matter on the middle root. 
surface of the brain by means of a conical elevation at the back of 
the sulcus which lodges the nerve. 


Deep origin. The external root is said to be traceable to one of the con- Origin. 
volutions of the island of Reil. The inner root joins a band of white fibres 
connected with a convolution (gyrus fornicatus) to be afterwards examined, 

And the middle root, continuous with the gray matter of tbe convolutions, 
contains white fibres which enter the corpus striatum. 


The sEconpD or optic (*) is the largest of the cranial nerves, except Optic nerve, 
the fifth, and appears asa flat band on the crus cerebri. Anteriorly 
the nerves of opposite sides are united in a commissure. The part part called 
of the nerve posterior to the commissure is named optic tract ; but 
the part beyond the commissural union, which is round and firm, is De 
called optic nerve. The destination of the nerve is to the eyeball. 


enumerate twelve nerves, consider each of the three trunks of the eighth 
nerve before mentioned, to constitute a separate cranial nerve, notwithstanding 
that it may be combined with others in the foramen of exit. 
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The origin of the nerve will be afterwards seen to come from. 
the optic thalamus and the corpora geniculata, and from one of the 
corpora quadrigemina (nates). 


Tract ofthe The tract is the flattened part of the optic winding round the 


nerve. 


Its commis- 


sure, 


Situation. 


Arrange- 
ment of 
fibres, 


peduncle of the cerebrum. In front it ends in the commissure, and 
behind it splits into two pieces by which it is fixed to the brain. 
As the tract reaches forwards it crosses the crus cerebri, to which 
it is attached by its outer or anterior edge; and in front of the 


crus it is placed between the substantia perforata antica on the 
outside, and the tuber cinereum on the inside, but whether it 
receives filaments from the latter is uncertain. 

The commissure (chiasma) of the nerves measures half an inch, 
across, and lies on the olivary eminence of the sphenoid bone, 
within the circle of Willis. It is placed in front of the tuber- 
cinereum ; and passing beneath it (in this position of the brain) is: 
the thin lamina cinerea. 

In the commissure each tract is resolyed into three sets of fibres 
with the following arrangement :—the outer fibres, few in number, 
are continued straight to the eyeball of the same side. The middle, 
the largest, decussate with the corresponding bundle of the other- 


* Origin of the cranial nerves. 1. Olfactory. 2. Optic. 3. Motor oculi. 
4, Trochlear. 5. Trigeminal with small and large root. 6. Abductor oculi. 
7. Facial and auditory, the former smaller and internal. 8. Eighth nerve 
consisting of three trunks in a line: the upper, glosso-pharyngeal ; the middle, 


pheumo-gastric ; and the lowest spinal accessory. 9. Roots of attachment of 
the hypoglossal nerve. 
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tract,—those of the right nerve being continued to the left side, to 
the opposite eye, and vice versd. And the most internal are con- 
tinued through the tract of the other side back to the brain without 
entering the eye. At the front of the commissure are placed some 
transverse fibres, which are prolonged to the eyeballs through the 
part of each nerve in front of the commissure, but have not any 
connection with the tracts and the brain. 

The part called nerve extends from the commissure to the eye- Trunk of 
ball. Leaving the skull by the optic foramen, it receives a tube 
of dura mater, and its course in the orbit is described in p. 46. In 
the eyeball it ends in the retina. 

The THIRD NERVE (*), motor nerve of the eyeball, is round and Origin of 
firm, and is attached by a slanting line of threads to the inner ag 
surface of the cerebral peduncle, near the locus perforatus, and 
close in front of the pons Varolii. 


Deep origin. The deep origin is uncertain. According to Stilling,* the deep in crus. 
fibres of the nerve pierce the peduncle, passing through the locus niger, and ©¢"eht!. 
enter a nucleus of gray substance near the floor of the aqueduct of Sylvius. 


The FOURTH or TROCHLEAR NERVE (*) cannot be followed back- Origin of 
fourth nerve 


wards at present to its origin. It is the smallest of the cranial from cere- 
nerves, and issues from the valve of Vieussens over the fourth Pellum, 
ventricle (fig. 68,*). The nerve appears between the cerebrum and 

the cerebellum, on the side of the crus cerebri; and is then directed 
forwards to enter an aperture in the free edge of the tentorium 
cerebelli near the posterior clinoid process. 


os 


Deep origin. In entering the valve of Vieussens, filaments of the nerves of and Sylvia 
opposite sides cross and communicate. Each divides into two parts: the ®1educt. 
anterior enters a nucleus of gray matter on the side of the aqueduct of 
Sylvius ; the posterior joins a nucleus (upper trigeminal) near the top of the 
fourth ventricle (Stilling). 


The FIFTH or TRIGEMINAL is the largest of all the cranial nerves, Se nerve 
S : . . . 1aS TWO 
and consists of two roots, ganglionic or sensory, and aganglionic or yoots, 


motor, which are partly blended in one trunk beyond the ganglion. 

The nerve is attached to the side of the pons Varolii, nearer the Origin from 
upper than the lower border (*). The small or aganglionic root is P°"* 
highest, and is separated from the large one by two or three of the 
transverse fibres of the pons. Both roots pass outwards through an 
aperture in the dura mater, above the petrous part of the temporal 
bone, and are blended in the peculiar manner stated in page 18. 

Both roots penetrate the fibres of the pons, and are connected in floor of | 


: . . fourth ven- 
with nuclei in the floor of the fourth ventricle. tricle ; 


Deep origin. The large root divides into two parts near the mass of gray beginning 
matter called locus ceruleus (p. 229). One piece arises from the gray matter a re lates 
near the locus czruleus (upper trigeminal nucleus) ; and the other, from a 
deeper nucleus, lower trigeminal, opposite the lower border of the pons, within 
the fasciculus teres (Stilling). 

The small root begins with the fourth nerve in the upper trigeminal nucleus and of small. 


near the top of the fourth ventricle (Stilling). 


y) 


* Untersuchungen iiber den Bau des Hirnknotens. 
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The sixrH NeRvE (°), abducent nerve of the eyeball, springs from 


sixth nerve, the pyramidal body close to the pons, and by a second band from 
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the lower part of the pons. 


Deep origin. The fibres of the nerve bend backwards, through the medulla 
oblongata, to a nucleus in the floor of the fourth ventricle, whose position 18 
on the outer part of the fasciculus teres, and behind the anterior fossa. See 
Anatomy of the Fourth Ventricle (p. 229). 


The SEVENTH CRANIAL NERVE (Willis) (1) appears at the lower 
border of the pons near the restiform body. It consists of two 
distinct trunks, facial and auditory ; the former being the motor 
nerve of the face, and the latter the special nerve of the organ of 
hearing. 

The facial nerve (portio dura, seventh nerve, Sémmerring) is firm 
and round, and smaller than the auditory, internal to which it is 
placed. It issues from the lateral tract of the medulla at the upper 
part, and is connected by a slip with the lower border of the pons. 

The facial nerve receives a small accessory band of fibres (inter- 
mediate portion of Wrisberg) from the same part of the medulla, 
and enters the internal meatus with the auditory trunk. 

The auditory nerve (portio mollis, eighth nerve, S6mmerring) has a— 
surface attachment to the restiform body and the floor of the fourth 
ventricle. The nerve is very soft, and receives one of its names 
from that fact. 


Deep origin. The facial nerve penetrates to the floor of the fourth ventricle, 
and arises from the same nucleus as the sixth nerve, which it joins (Clarke*). 

The fasciculus of the auditory nerve which reaches the floor of the fourth 
ventricle, bends backwards over the restiform body to the auditory nucleus ; 
and some arciform fibres out of the median sulcus are joined with this part of 
the root. The other fasciculus pierces the restiform body, and takes origin 
from a network connected with the posterior pyramid (Clarke). 


The EIGHTH CRANIAL NERVE (Willis) (*) is placed along the side 
of the medulla oblongata, and consists of three distinct trunks, 
glosso-pharyngeal, pneumo-gastric, and spinal accessory: the names 
of the first two indicate their destination ; and the last, besides 
being accessory to the pneumo-gastric, supplies some muscles. 

The glosso-pharyngeal nerve (ninth nerve, Simmerring) is the 
smallest of the three, and is situate highest. Its apparent origin is 
by three or more fibrils, which penetrate the lateral tract of the 
medulla close to the facial nerve. 

The pnewmo-gastric or vagus (tenth nerve, Sémmerring) is con- 
nected with the lateral tract of the medulla, below the glosso-pharyn- 
geal nerve, by a series of filaments, which are collected at first into 
bundles, but are finally gathered into one flat band. 

The spinal accessory nerve (eleventh nerve, Sémmerring) consists 
of two parts—accessory to the vagus, and spinal. 

The accessory part is of small size, and arises by fine filaments in 
a line with the root of the vagus, as low as the first cervical nerve. 


* On the structure of the Medulla Oblongata, by J. Lockhart Clarke, F 
in the Philesophical Transactions for 1858, part i. arke, F.RS., 
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Finally this fasciculus throws itself into the pneumo-gastric nerve 
outside the skull. (See p. 112.) 
The spinal part is firm and round, like the third or the sixth spinal: 
nerve, but only a small piece of it can be seen. It arises by a 
number of fine filaments from the lateral column of the spinal cord 
near the lateral fissure, as low as the sixth cervical nerve. As the 
nerve ascends along the side of the cord it lies between the ligamen- 
tum denticulatum and the posterior roots of the spinal nerves, with 
the upper of which it may be connected ; and it finally enters the 
skull by the foramen magnum. 
All three nerves converge below the crus cerebelli, and rest on all converge 
a small lobe of the cerebellum (flocculus). From that spot they ™ te sku! 
are directed outwards to the foramen jugulare (p. 19). 
The fibrils of the nerves pierce the medulla; and each nerve, 
except the spinal part of the last, takes origin from a special deposit 
of gray matter at the back of the medulla oblongata, and near the 
lower angle of the fourth ventricle (p. 229). 


Deep origin. The glosso-pharyngeal penetrates as far as the vagus nucleus, Deep origin 


where it ends in fibres which enter that deposit. of glosso- 
The vagus nerve arises in a special nucleus (p. 229) ; but some fibres pass Pharyngeal 
through the hypoglossal nucleus. of the 


The accessory part of the spinal accessory nerve is transmitted to a special Y°8"S * 
nucleus below that of the vagus; and some fibres decussate across the middle of accessory 
line with their fellows. 


The roots of the spinal part of the nerve, piercing the lateral column of the and spinal. 
cord, pass through a collection of cells to the anterior cornu of the crescent 
(Clarke). 


— 


The NINTH or HYPOGLOSSAL NERVE of Willis (twelfth nerve, Sém- Ninth nerve. 
merring) (°) is placed on the front of the medulla oblongata, and 
arises by a series of filaments from the sulcus between the pyra- 
midal and olivary bodies, in a line with the anterior roots of the 
spinal nerves. 

The filaments of origin unite into two bundles, which pierce origin from 
separately the dura mater, and do not blend together till they are medulla. 
outside the cranial cavity. 


Deep origin. The filaments of the nerve can be traced through the corpus Deep origin 
olivare to a nucleus below the level of the fourth ventricle, and in front of the near fourth 
canal of the cord ; but some bend inwards to decussate through the raphé with Ve™ticle. 
the nerve of the opposite side (Clarke). 


Sxecrion III. 
MEDULLA OBLONGATA AND PONS VAROLII. 


The medulla oblongata and the pons are interposed between the 
spinal cord and the brain proper. 

Directions. On a single brain the student may ascertain nearly Directions. 
all the anatomy of the parts composing the medulla and the pons ; 
but if he can procure one hardened specimen of the medulla and 
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the pons united, and another of a vertical median section through 
those bodies, he will comprehend much more readily the following 
description. i 
Position of Position. The brain is to remain in the same position as for the 
bay examination of the nerves and vessels. ‘ 
Upper part §$ The MEDULLA OBLONGATA is the dilated upper part of the spinal 
a cord which is contained in the cranium (fig. 54). Its limit is the 
lower border of the pons in one direction, and the upper margin 
Situation. of the atlas in the other. This part of the cord is pyramidal in 


Fig. 54,* Fig. 55. 


form, and measures about one inch and a quarter in length ; half 
an inch in breadth below, and about an inch at its widest part. 

Base. Its base joins the pons, the transverse fibres of the latter marking 

Apex. its limit ; and its apex is blended with the spinal cord. The anterior 

Surfaces. surface is irregularly convex, and is in contact with the hollowed 
basilar process of the occipital bone. The opposite surface is some- 
what excavated superiorly, where it forms the floor of the fourth 
ventricle ; and it rests in the fissure between the halves of the cere- 
bellum. On the posterior aspect there are not any cross fibres of 
the pons, as in front, to mark the extent of the medulla. 

Division The medulla oblongata is divided into halves by a median fissure 

into halves - : 2 ° * : 

by fissures, Nn front and behind. The fissures are in a line with those along 
the cord: the anterior ceases at the pons in a dilated part (foramen 
cecum), but the posterior is prolonged, behind the pons, into the 
floor of the fourth ventricle. 


Components Hach half of the medulla is constituted of pieces continuous 
of each half. 


* Anterior view of the medulla oblongata and pons. 1. Anterior pyramid. 
2. Lateral tract. 3. Restiform body. 5. Corpus olivare. 6. The decussation. 


+ Hinder view of the medulla oblongata.—1. Floor of the fourth ventricle. 
—2. Eminentia teres. 3. Restiform body. 4. Posterior pyramid, 
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with those of the spinal cord (fig. 54) ; and slight grooves indica- 
tive of these divisions are to be seen on the surface. Thus at the 
middle line in front is the anterior pyramid (') corresponding with 
the anterior column of the cord; at the middle line behind is the 
‘small posterior pyramid (*) continuous with the posterior median 
‘column. On the side is the larger projecting restiform body (*), 
joining below the posterior column of the cord; and between this 
and the anterior pyramid is the lateral tract (7), with an oval pro- 
Jjecting body (corpus olivare) (°) on the exterior, which blends below 
with the lateral column. 

The anterior pyramid (fig. 54,") is the most internal eminence Anterior 
and receives its name from its position and form. Situate on the ee 
‘side of the median fissure, it is internal to the olivary body, from internal. 
which it is separated by a slight groove. Enlarging as it ascends, 
this body enters the pons, but, before disappearing beneath the 
transverse fibres, it is somewhat constricted and rounded. 

Lateral tract and olivary body. The lateral tract (funiculus Lateral 
lateralis) (*) fills the interval between the anterior pyramid and the ™“ 
restiform body. Its surface width is not the same throughout : 
opposite the lower part of the medulla oblongata it measures as 
much as the pyramid; but near the pons it is concealed by the varies in 
olivary body, so that it is seen only in the narrow interval between ize: 
the outer side of the corpus olivare and the restiform body. 

The olivary body (corpus olivare) (*) is an oval projection, about ojivary 
half an inch long. A shallow groove separates it from the pyramid, Boe 
and a deeper and wider one intervenes between it and the restiform reach pons. 
body. ~ This eminence is shorter than the pyramid, and does not 
reach to the pons. Its upper end is most prominent ; and arching some arched 
round the lower end, and over the surface, are some white fibres fibres. 
(fibre arciformes). 

Restiform body (*). The restiform body (restis, a rope) forms Restiform 
the largest prominence on the half of the medulla oblongata, and fs oe 
cannot be seen satisfactorily except on a distinct preparation. It piece. 
is posterior to the lateral tract, and projects on the side, so as to 
give the width to the upper part of the medulla oblongata. Behind, 
the restiform bodies diverge above from each other, and between 
them is the space of the fourth ventricle. 

The posterior pyramid (funic. gracilis) (fig. 55, *) lies along the Posterior 
side of the posterior median fissure, and is much narrower than aheeto , 
either of the other component pieces. By drawing forwards the al a 
medulla it will be seen to be slightly enlarged (clava) at the apex fissure. 
of the fourth ventricle, and then to become gradually indistinct 
along the inner part of the corpus restiforme. 

Srructure. From the interposition of the medulla oblongata be- Structure. 

tween the brain and the spinal cord, it is continuous with both. 
Below, the constituent pieces of the half join directly (as before 
said) those of the spinal cord; but, above, they are continued 
chiefly to the cerebrum, only one piece (restiform) entering the 
cerebellum. ; 

Dissection (fig. 56). The student has now to show the continuity Dissection 
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of the constructing parts of one half of the medulla oblongata with 
those of the spinal cord. Let him trace out first the fibres of the 
pyramid on the right side: in it two sets of fibres have to be shown 
—one from the same, and one from the opposite side of the cord. 
The fibres from the opposite half of the cord will appear in the 
median fissure, when the pyramids are gently drawn from one 
another, where they are named the decussating fibres ; and to lay 
these bare more completely, the small part of the anterior column 


Fig. 56.* 


of the cord on the opposite side, which remains below the cross 
fibres (for the cord has been cut through near these), may be 
forcibly turned outwards. 

The anterior pyramid (fig. 56, a) receives fibres inferiorly from 
the anterior column of the cord of its own side, and from the 
opposite half of the cord. The inner set of fibres, b, deep at their 
origin, become superficial, and are directed upwards, close to the 
median fissure, joining the fibres continued from the anterior 
column of the cord ; and as the inner fibres of each pyramid are 
derived from the opposite side, they cross each other in the median 
line—forming thus the decussation of the medulla oblongata. 

The fibres of the pyramid are white and longitudinal, and are 
collected into a bundle of a prismatic form. Superiorly they enter 
the pons (fig. 56), to reach the cerebrum. 

Dissection. For the purpose of seeing the arrangement of the 


* Fibres of the medulla, pons and crus cerebri. a. Anterior pyramid. 0. 
Decussation of the medulla oblongata (decussation of the pyramids). c, Fibres 
of the pyramid in the pons. d. Fibres of the pyramid in the crus cerebri. 
e. Superficial fibres of the pons, cut through and reflected. f. Superficial 
fibres of the pons, in place. 
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fibres of the lateral tract, the anterior pyramid is to be cut across 
-on the right side, between its decussation and the olivary body 
(fig. 57), and to be raised towards the pons. 

The lateral tract of the medulla is prolonged inferiorly into the Lateral 
portion of the spinal cord between the anterior and posterior roots Gein 
of the nerves. The continuation of the tract (fig. 57) ascends 
beneath the olivary body, and leaving the surface of the medulla pass deeply. 
enters the pons. 

The olivary body, and its fillet (fig. 57, ¢). The olivary mass Olivary 
consists of three parts, viz. a gray incasing layer, a nucleus, and a conceal 
‘band prolonged from it—the fillet. bi 


a : an li 7 corpus 
When the olivary body has been sliced obliquely, a very thin dorian 
wavy layer of gray substance surrounding a nucleus of whitis 
matter will be apparent: this is the corpus dentatum (fig. 58, /). 
It forms a thin capsule or bag, having a zigzag outline in a section, is an incom- 


with the dilated part towards the surface, and the narrowed part ore “ 


or neck open and directed backwards near the middle line. It lind. 
consists of small nucleated, and ramified nerve cells. 


* Fibres of the lateral tract and of the olivary body. a. Anterior pyramid 
fibres, cut through, and raised as far as the optic thalamus. 0. Lateral tract 
of the medulla obloagata. c. Olivary body, and fillet of the olivary body 
issuing at the upper end. d. Fibres of the lateral tract in the pons and crus 
cerebri. ¢. Superficial, and f. Deep transverse fibres of the pons, cut through, 
and turned outwards. g. Locus niger in the crus cerebri, between the fibres 
of the lateral tract and pyramid. 

+ The arrangement of the fibres in the sac is most complicated, and a fuller 
account may be obtained by consulting Mr. Clarke’s Paper in the Philosophical 
Transactions for 1858. ¥ 
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The nucleus is the yellowish white substance filling the capsule ;: 
and from it and the capsule issue transverse fibres, which unite the 
olivary bodies across the middle line (fig. 58, g): this uniting band 
is close below the anterior median fissure. 

The fillet is a narrow band of fibres, which ascends from the 
olivary body to the cerebrum (fig. 57). It is formed in part by 
longitudinal fibres of the lateral tract which diverge to enclose the 
corpus olivare, and in part by fibres derived from the sac. 

The restiform body (fig. 54,*) is continuous inferiorly with the 
posterior column of the cord. Superiorly it bends outwards to the 
cerebellum without entering the pons. 

The posterior pyramid runs below into the posterior median column 
of the cord, and is directéd above along the floor of the fourth 
ventricle, joining the fibres of the lateral tract of the same side. 

The decussation of the medulla oblongata (pyramids) (fig. 56, b) 
occupies the anterior groove of the oblong medulla, at the distance 
of three quarters of an inch from the pons. It is about a quarter 
of an inch in length, and is constructed by the crossing of three or 
four bundles of fibres from each side. 

In this intercommunication the fibres are derived, according to 
Mr. Clarke, from all the constituent parts of the half of the spinal 
cord of the opposite side except from the anterior column; but the 
fibres from the lateral column of that side, blended with offsets: 
from the contiguous gray substance, form the chief portion of the 
decussation. 

Arched or commissural fibres of the medulla. In each half of the 
medulla oblongata are fine transverse fibres, both on the exterior 
and in its substance. Atthe middle line the fibres of opposite sides. 
unite, and give rise to a commissure between the halves (raphé). 

The superficial transverse fibres (fig. 58, s, and fig. 54), more 
marked in some bodies, issue from the nucleus in the restiform 
body (Clarke), and advance over the surface of the olivary and 
pyramidal bodies to the anterior fissure, where they enter the half 
of the medulla of the same, and of the opposite side. Below the 
olivary body they form oftentimes a distinct band, the fibra 
arciformes (fig. 54). 

The deep transverse fibres (fig. 58, h) are to be seen with the 
microscope on thin hardened transverse sections; they begin behind 
in nuclei of the posterior pyramid and restiform body (Clarke), 
and penetrate between the longitudinal fibres, and through the 
corpus olivare, as they reach forwards to enter the raphé in the 
middle line. 

The raphé (fig. 58, h and g), in which the arched fibres meet, 
occupies the middle line of the medulla above the decussation of 
the pyramids, and serves as the commissure between the halves of 
the medulla and the olivary bodies. 

Gray matter of the medulla oblongata. In the medulla oblongata 
there are the remains of the gray matter of the spinal cord; and 
some special deposits. Cross sections of the part when hardened 
would be required to see them. 


‘ 
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Remains of gray matter of the spinal cord. At the lower part of Changes at 
the medulla the central gray matter resembles that in the spinal ver ere 
cord (see fig. 126), but it undergoes the following changes :*—The 
posterior cornu increases in bulk, and extends towards the side of Posterior 
the cord, where it appears on the surface, in front of the restiform °°" 
body, as the gray tubercle of Rolando (tuberculo cinero) (fig. 58, f). 

Higher in the medulla it becomes the chief nucleus of the sensory 
root of the fifth nerve. 

The piece of the gray commissure behind the central canal of the gray com- 
cord joins, above, the nucleus of the vagus nerve, and contributes ™ssur; 
to the auditory nucleus: and the piece in front of the canal is laid 


bare in the oor of the fourth ventricle by the inclination outwards 
of the restiform bodies; it disappears above in the fasciculi teretes. 
Special deposits of gray matter. Other masses of gray substance special 


are deposited in the medulla, both in front and behind :—those aes 


behind are near the floor of the fourth ventricle, and serve as nuclei 
of origin for certain nerves ; whilst those in front are interspersed 
amongst the fibres continued from the lateral columns of the cord. 

Nuclei at the back of the medulla. A nucleus for the hypoglossal Nucleus of 
nerve is deposited in front of the central canal, and extends up- M2 nerve. 
wards into the floor of the fourth ventricle close to the median 
sulcus (fig. 58, 0). 

The nucleus of the accessory part of the spinal accessory nerve iS Nucleus of 


placed opposite that of the hypoglossal, but behind the central canal. ae Gee 

* The description of the arrangement of the gray matter in the medulla 
oblongata is a summary of the facts contained in Mr. Clarke’s Paper in the 
‘* Transactions of the Royal Society for 1858.” 

+ Transverse section of the medulla oblongata above the middle of the 
olivary body (Clarke). a. Anterior pyramid. 6andc. Lateral column. d. 
Restiform body. e. Posterior pyramid. jf. Corpus olivare with roots of the 
ninth nerve piercing it. yy. Olivary commissure. A. Deep transverse or 
commissural fibres of the medulla meeting in the raphé (a few more are added 
in this cut from a second drawing). &. Accessory olivary nucleus. @. Other 
gray deposits inside the olivary body. ». Floor of the fourth ventricle covered 
by epithelium. 0. Nuclei of the ninth nerve. p. Nuclei of the vagus and 
glosso-pharyngea] nerves. 7. Nucleus of the auditory nerve. . Superficial 


transyerse fibres. ¢. Remains of the gelatinous substance (tuberculo cinereo). 
0 2 
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The nucleus of the vagus begins on a level with the fourth ventricle 
(fig. 58, p), and is continuous below with that of the accessory 
nerve. Qn the surface it forms a pyriform swelling along the 
inner side of the posterior pyramid, and limits laterally the calamus 
scriptorius. 

Above, this sinks under the auditory nucleus, and joins a nucleus 
for the glosso-pharyngeal nerve in a line with it.’ 

Above the last two nerves is another collection of cells serving 
as a nucleus for the auditory nerve. This projects on the lateral 
part of the medulla (fig. 58, 7). 

At the front of the medulla. Outside the pyramid is the gray 
layer of the olivary body (fig. 58, f) already described (p. 193). 
Behind this is another separate, elongated and flattened yellowish 
streak, the accessory olivary nucleus (fig. 43, &); while at the inner 
part of the olive, near the raphé, is a second collection (fig. 58, 7), 
which is broken up into pieces. Both of the last deposits Mr. 
Clarke considers to be but parts of the cut folds of the corpus 
dentatum. 


PONS VAROLII. 


The PONS, or ANNULAR PROTUBERANCE (pons Varolii, nodus ence- 
phali) (fig. 54) is situate above the medulla oblongata, and between 
the hemispheres of the cerebellum. In its natural position in the 
skull it lies below the opening in the tentorium cerebelli. It is 
nearly of a square shape, though it is rather widest from side to 
side, and measures two inches in the last direction. 

The anterior surface is grooved along the middle line, and is 
received into the basilar hollow in the base of the skull. By the 
opposite surface the pons forms part of the floor of the fourth 
ventricle. ‘ 

The upper border is longest and most curved, and arches over 
the cerebral peduncles ; and the lower border overlays the medulla 
oblongata. On each side is the crus cerebelli, whose fibres radiate 
over the surface. 

Structure. In the pons are alternating strata of transverse and 
longitudinal fibres (fig. 56):—The transverse set are continuous 
with the fibres of the crus cerebelli, much gray matter being in- 
terspersed : and the longitudinal are prolonged from the medulla 
oblongata. 

Dissection. The transverse superficial fibres of the pons being 
divided along the line of the pyramidal body of the right side (fig. 
56), may be turned outwards so as to denude the longitudinal fibres 
(c) of the pyramid ; and this first set of longitudinal fibres, having 
been cut across already in the medulla oblongata, may be raised as 
far as the upper border of the pons. Beneath them will appear the 
second or deep set of transverse fibres of the pons (fig. 57, -f). 

The deep transverse fibres may be cut through outside the 
pyramidal (fig. 57); then the deep longitudinal fibres from the 
lateral column and the posterior pyramid (d) will appear. Amongst 
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this last set of longitudinal fibres is the fillet of the corpus olivare, 
which the dissector should trace upwards from that body. 

The superficial fibres of the pons can be seen on the side that is 
untouched. 

The transverse jibres of the annular protuberance (fig. 56), are The trans- 
collected chiefly into two strata—a superficial and deep, which are fos? {hts 
united in the middle line : they are commissural fibres of the cere- 
bellum, and are derived from the crus or middle peduncle of that 
body. There are a few other transverse, which serve also as a 
commissure. 

The superficial set (fig. 56, f) are mostly horizontal, but some superficial 
from the upper margin of the pons descend obliquely over the 
others. 

The deep layer (fig. 57, f) is thickest, and contains much gray and a deep 
matter between its fibres. pager 

The longitudinal fibres consist of two sets, viz. one from the Two sets of 
anterior pyramidal body ; and another from the lateral tract and {gnsitudinal 
the posterior pyramid, to which a slip is added from the corpus 
olivare. The fibres are not continued simply through the pons, but 
are increased in number by the addition of others (peduncular) 
which, beginning in the upper two thirds of the pons, join them 
on the outer side. 

The fibres of the anterior pyramid (fig. 56, ¢) pass through the pel x 
pons between the two sets of transverse fibres, but not as one mass, pyramid, 
for they are divided into a number of small bundles in their pro- 
gress. “Much increased in number, the fibres enter the crus cerebri 
at the upper border of the pons, and construct that fasciculated 
surface of the peduncle (d), which is now uppermost. 

The fibres of the lateral column and posterior pyramid are alto- oe Aeteal 
gether deeper than the transverse fibres of the pons (fig. 57, d), and posterior 
are mixed up with gray matter ; they are also more numerous than PY™™4 
the preceding set. They project close to the middle line, in the floor 
of the fourth ventricle, and form the eminence of the fasciculus 
teres (fig. 55, *) ; from that spot they are continued upwards to the 
crus cerebri, of which they form the deeper or cerebral part (fig. 

57, d). In the pons a band from the olivary fasciculus is added to 
these fibres. 

The olivary fasciculus (fillet, fig. 57) divides into two slips in the creel 
pons. One passes backwards to the upper (in this position deeper) 
part of the crus cerebri, and ends in and beneath the corpora quad- 
rigemina (p. 219). The other is continued to the crus cerebri with 
the fibres of the lateral column. 

Commissure of the pons. At the back of the pons there is a com- Spon. a 
missure between the halves, opposite the deep longitudinal fibres. 

It consists, like that of the medulla oblongata, of fine antero-posterior 
and transverse fibres. 
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DISSECTION OF THE BRAIN. 


Secrion LV. 
DISSECTION OF THE CEREBRUM. 


The cerebrum, or the great brain, is the largest of the sub- 
divisions of the encephalon, and weighs on an average 49 oz. in 
the male, and 44 oz. in the female. It fills the upper part of the 
cavity of the skull; and its under surface would correspond with 
an oblique line on the head from the eyebrow to the articulation 
of the jaw ; and from this point to the occipital protuberance. 

Taking the general form of the cranium, the cerebrum is convex 
on the upper aspect, and uneven on the lower. It consists of two 
hemispheres, which are placed side by side, and are partly separated 
by a median or longitudinal fissure. Across the middle line the 
halves are united by certain interior parts (commissures), as well 
as by several connecting structures at the under surface. Superiorly 
the surface of the hemisphere is without any large cleft; but 
inferiorly it is divided into two by a transverse fissure—that of 
Sylvius. 

UNDER SURFACE OR BASE OF THE CEREBRUM (fig. 59). At its 
under part the cerebrum is very irregular, in consequence of its 
fitting into inequalities in the base of the skull; and on this aspect 
the separation into hemispheres is not so complete as on the upper, 
for the median fissure exists only at the front and back. The 
following objects are to be recognised at the base of the brain 
along the middle line. 

Immediately in front of the pons (d) are two large white masses, 
the peduncles of the cerebrum (crura cerebri,f), one belonging to 
each hemisphere; and between them is a space perforated by 
vessels, which is named locus perforatus posticus (g). Outside the 
peduncle is the optic tract (¢) ; and between it and the inner part 
of the hemisphere is a fissure leading into the lateral ventricle. 

In front of the peduncles are placed two white bodies like peas, 
the corpora albicantia (e) ; and anterior to these a grayish mass, 
called tuber cinereum (hk). From the tuber cinereum a conical 
reddish tube, the infundibulum, descends to the pituitary body in 
the sella Turcica of the sphenoid bone. 

Anterior to the tuber cinereum are the converging optic tracts 
with their commissure (7). Beneath the commissure lies a thin 
grayish layer (lamina cinerea, m) ; and still farther forwards is the 
great longitudinal fissure between the hemispheres, with the white 
corpus callosum (7) in the bottom of it. 

At the inner end of the transverse fissure (Sylvian) across the 
hemisphere, is another spot, perforated by vessels, and distinguished 
by the name substantia perforata, or locus perforatus anticus (2). 

Peduncle of the cerebrum (crus cerebri, f). This is a large, white, 
stalk-like piece, which reaches from the upper border of the pons 
to the under part of the cerebral hemisphere of the same side, near 


CRURA OF CEREBRUM, 


‘the inner margin. In the natural position the two peduncles fill 
‘the opening in the tentorium cerebelli. Each is about three- 
quarters of an inch long, and widens as it approaches the cerebrum. 
‘Crossing its outer surface is the optic tract ; and between the crura 
of opposite sides is the interpeduncular space, which contains the 
locus perforatus, the corpora albicantia, and the tuber cinereum. 
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Structure. The peduncle consists of longitudinal fibres, continuous Formed of 


with the longitudinal fibres of the pons, which enclose here a mass 4), 


oof gray matter between them. 


gitudinal 


' Dissection. For the purpose of showing the structure of the crus, Dissection. 


-on the right side (fig. 57), the optic tract should be divided, and 
the fibres continuous with the anterior pyramid of the medulla 
oblongata should be raised as far into the crus as the optic thalamus. 
In this proceeding the mass of gray matter (locus niger) will ap- 


* Under surface of the brain. 0. Cerebellum. 1. Temporo-sphenoidal lobe 
of the cerebrum. p. Frontal lobe of the cerebrum : the great fissure between 
the two lobes, is the Sylvian. a. Medulla oblongata. d. Pons Varolii. ff. 
Crus cerebri. g. Locus perforatus posticus. ¢. Corpus albicans. h, Tuber 
cinereum. 7% Commissure of the optic nerves. J. Locus perforatus anticus. 
m. Lamina cinerea. m. Lower end (rostrum) of the corpus callosum in the 
_great median fissure: the point in front where it bends is named genu. On 
-each ‘side of the lamina cinerea a narrow white band is continued from the 
end of the corpus callosum : this is the fillet of the corpus callosum. 
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pear ; and beneath it will be seen a second or deeper set of longi-. 
tudinal fibres. 
Its super- The superficial fibres, which form the under or free part of the 
ficial fibres oyyg, are continued from the anterior pyramidal body (fig. 56, ae 
They are longitudinal in direction, and coarse in texture, and are- 
directed upwards radiating to the cerebrum. The surface of the 
form crust, peduncle, which is composed of these fibres, is called the fasciculated 
portion, or the crust. 
deep fibres The deeper fibres are also prolonged to the cerebrum. They are 
derived chiefly from the lateral tract and posterior pyramid of the 
medulla oblongata, with a slip from the olivary fasciculus (fig. 57, d). 
Others come from the cerebellum, and mix with the former : some 
of these decussate across the middle line * (p. 226). The fibres. 
obtained from these four sources are situate beneath (as now seen) 
the gray matter: besides being deeper they are finer than the 
formteg- superficial set, and enclose much gray substance: the part of the 
mentum. ~~ crus formed by them is named tegmentum. 
Gray matter The gray matter (locus niger) of the crus (fig. 57, g) forms a 
efcrus. thin layer, which reaches nearer the inner than the outer margin of 
that body ; it is convex towards the free surface, but concave in 
the opposite direction. 
ocus perfo- The posterior perforated spot (pons Tarini, g) is situate between 
ee the peduncles of the cerebrum ; in the area of the space is a layer of 
grayish matter, and numerous vessels penetrate it. This structure 
forms the hinder part of the floor of the third ventricle. 
ee The corpora albicantia (corp. mamillaria, e) are two small, white 
* bodies, about the size of peas, which are constructed in greater 
part by the crura of the fornix. If one, say the right, is cut across, 
it will be seen to contain gray matter. In front of them is the 
gray mass of the tuber cinereum. 
Taber The median eminence of the tuber cinereum (h) forms part of the 
emeremmm third ventricle, and is continuous with the gray substance in that 
cavity. In front of it are the optic tracts and commissure, and 
from its centre projects the following. 
and infundi- The infundibulum (funnel) is a conically-shaped tube which 
: reaches from the tuber cinereum to the upper part of the posterior 
lobe of the pituitary body. It consists of a layer of gray matter, 
surrounded by the pia mater ; and it is lined by the ependyma of 
the third ventriele, as far as it is pervious. In the fetus this tube 
is open between the third ventricle and the pituitary body, but in 
the adult it is closed inferiorly. 
ba The pituitary body will be very imperfectly seen when it has. 
: been dislodged from its resting-place : therefore it should be some- 
times examined in the base of the skull by removing the surround- 
ing bone. Its use is unknown. 
Situation, It is situate in the hollow (sella Turcica) on the sphenoid bone,. 


* M. Foville describes a median commissure for the medulla oblongata 
pons, and cerebral peduncles, which is composed of the interweaving of fibres. 
of opposite sides. See the work of M. Foville entitled : Z’raité complet de - 
VAnatomie, &c., du Systeme Nerveux cérébro-spinal, p. 323, 1844, 
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and consists of two lobes, anterior and posterior. The anterior is 
the largest, and is hollowed out behind, where it receives the round 
posterior lobe. In the adult this body is solid, and firm in texture ; 
but in the fetus it is hollow, and opens into the third ventricle 
through the infundibulum. 

Structure. It is firm and reddish externally, but softer and yel- structure. 
lowish internally. In it are nucleated cells, mixed with a granular 
semi-fluid substance ; and the whole is contained in roundish spaces, 
which are constructed by a stroma of areolar tissue with blood- 
vessels (Sharpey). 

Dissection. To see the lamina cinerea and the anterior termination Dissection. 
of the corpus callosum, the hemispheres are to be gently separated 
from each other at the fore part. 

The lamina cinerea (m) is a thin concave layer of gray substance, Gray 
which gradually tapers forwards from the tuber cinereum to the “™"* 
anterior termination of the corpus callosum. This stratum closes the 
anterior part of the third ventricle, and is continuous laterally with 
the anterior perforated spot. In consequence of its great thinness, 
this structure is often broken through in removing the brain. 

The corpus callosum (n), bent in front, is continued horizontally Corpus 
backwards in the longitudinal fissure to the lamina cinerea, and ae 
ends in two white narrow bands, the fillets or peduncles of the 
corpus callosum: each band is continued onwards by the side of 
the lamina cinerea to the anterior perforated spot. To the anterior ends in- 
bend of the corpus callosum the term knee (genu) is applied, aaa, 
and tothe prolonged central part the appellation rostrum has been 


given. Laterally the corpus callosum reaches into the frontal lobe, ane extends. 
into hemi- 


and forms part of the floor of the lateral ventricle. sphere. 
Anterior perforated spot (substantia perforata antica, 7) is a space Substantia 
perforata 


near the inner end of the fissure of Sylvius, which is situate between Dyin: 
the frontal and temporo-sphenoidal lobes of the cerebrum, and ex- 
ternal to the optic tract. On the inner side it is continuous with 

the lamina cinerea; and crossing it, from within outwards, is the 
fillet of the corpus callosum. This space is gray on the surface ; 

it corresponds with the corpus striatum in the interior of the brain, . 
and is perforated by numerous vessels for that body. 

Position of the part. Now the base of the cerebrum has been Position of 
dissected, the brain should be turned over for the examination of eike 
the upper part. Something should then be placed beneath the 'pper put. 
front, in order that it may be raised to the same level as the back ; 
and a rolled-up cloth should loosely encircle the whole, to support 
the hemispheres. 

‘Uprer SuRFACE or THE CerEBruM. On the upper surface the Cerebrum 
cerebrum, taken as a whole, is oval in form, and is convex in its above, and 
outline, in accordance with the shape of the skull. pike 

A median longitudinal fissure divides the cerebrum incompletely median 
into two halves. At the front and back the hemispheres are quite "su" 
separated by it; but at the middle and under parts they are united 
by connecting pieces, the largest of which is the white corpus cal- 
losum. In it the falx cerebri is lodged. 
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Each hemisphere is larger in front than behind. Its outer surface 
is convex ; but the inner is flat, and in contact in front with the 
opposite half, On the upper aspect the surface of the hemisphere 
is divided by fissures into lobes, and on the under aspect it 18 cleft 
into two large pieces by the fissure of Sylvius. The superficies of 
the hemisphere is marked by tortuous eminences, the projections 
on it being named convolutions or gyri, and the intervening depres- 
sions, sulci or anfractuosities.* 

Fissures or tHe Hemispuere. The larger fissures separate the 
lobes, and the smaller sulci mark the extent of particular convo- 
lutions. The fissures dividing the hemisphere into lobes are the 
three followmg :— 


Fig. 60.+ 


The fissure of Sylvius (8S, fig. 60) begins below at the anterior 
perforated spot, and directed out between the frontal and temporo- 
sphenoidal lobes, divides into two parts, anterior and posterior. 

The anterior limb, ’S, ascends for a short distance into the frontal 
lobe. 


The posterior limb, the continuation of the fissure, is directed 
obliquely upwards and backwards to about the middle of the outer 


face of the hemisphere. At its extremity it is sometimes divided 
into smaller sulci. 


* In the following description of the surface anatomy of the cerebrum I 
have followed chiefly the arrangement of Professor Turner in his paper ‘‘ On 
THE CoNVOLUTIONS or THE HumMAN CEREBRUM ;” and to him J am indebted 
for permission to copy the woodcuts employed in illustration of his publication. 

t Lobes of the hemisphere, and convolutions and fissures of the outer surface. 
—Ffr. Frontal lobe. Par. Parietal lobe. Oc. Occipital lobe. 7’ S. Temporo- 
sphenoidal lobe. . Fissure of Rolando. S. Posterior. ‘S. Ascending limb 
of the Sylvian fissure. PO. Place of the external parieto-occipital fissure 
which is not visiblein a side view. JP. Intra-parietal suleus. P. Parallel 
sulcus.—I, inferior ; 2, middle; and 8, superior frontal gyrus ; 4, ascending 
frontal ; and 5, ascending parietal gyrus ; 5‘, parietal lobule ; 6, angular gyrus ; 
7, superior ; 8, middle ; and 9, inferior temporo-sphenoidal gyrus ; 10, superior: 
11, middle ; and 12, inferior occipital convolution. A. Supra-marginal convo- 
lution—a, first ; 6, second ; c, third ; and d@, fourth, annectant gyrus. 
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Fissure of Rolando (f, fig. 60). Beginning above, about half Fissure of 
way along the hemisphere, in or near the longitudinal fissure of the ee 
cerebrum, it is prolonged outwards between the frontal and parietal 
lobes nearly to the posterior part of the Sylvian fissure,—about the 
middle of that limb. 

The external parieto-occipital fissure (opposite P O, fig. 60,) begins Outer 
in the median longitudinal fissure half way between the preceding pags 
and the hinder end of the hemisphere. It is very variable in extent, fissure. 
being sometimes an inch long, and at others only a slight inden- 
tation ; but it may be always recognised by its continuity with the . 
perpendicular fissure on the inner face of the hemisphere (fig. 62). 

Loses oF THE HemispHERE. Each hemisphere is divided into five Number of 
lobes, which have the following names and limits :— alias 

The frontal lobe (Fr, fig. 60) forms the anterior half. of the hemi- Frontal lobe 
sphere. It is limited below by the fissure of Sylvius, S, and behind 
by the fissure of Rolando,* R. Its under part, which rests on the and lobule. 
orbital plate, has been called the orbital lobule. 

The parietal lobe (Par, fig. 60) is placed behind the preceding, Parietal lobe 
and reaches down to the Sylvian fissure. It is about half as long 
as the frontal. In front it is bounded by the fissure of Rolando, 

#, and behind by the parieto-occipital (P O). The upper and hinder ana lobule. 
part, close to the median fissure, is named the parietal lobule (5’). 

The occipital lobe (Oc, fig. 60) constitutes the pointed end @f the Occipital 
hemisphere, and measures about a fifth of the whole. In front it !°?* 
is separated from the parietal lobe by the parieto-occipital fissure 
(P O), but below it blends with the following lobe. It rests on 
the tentorium. On the inner surface is a triangular piece, the occi- and lobule. 
pital lobule (°°, fig. 62). 

The temporo-sphenoidal lobe (T S, fig. 60) projects into the middle Temporo- 
fossa of the base of the skull. It is situate behind the fissure of Fema 
Sylvius, and below the parietal and occipital lobes. The outer 
surface is in contact with the cranium, and the opposite is supported 
mainly on the tentorium. 

The central lobe, or the island of Reil (C, fig. 61), lies in the Central lobe. 
Sylvian fissure, and is concealed by the overlapping of the frontal 
and temporo-sphenoidal lobes. On separating those lobes it will be 
seen to be bounded in front and behind by the limbs of the Sylvian 
fissure, and externally by a deep groove separating it from the frontal 
and parietal lobes. It is of a triangular form with the apex down. 

CONVOLUTIONS OF THE CEREBRUM. In different brains the con- Gonyolu- 


i i i i i tions of 
volutions vary slightly in form, and even in the two hemispheres harmantion 


of the same cerebrum they are not exactly alike; but there is 
always similarity enough for the recognition of the chief eminences. 
Each lobe possesses convolutions, but these run into each other by 
means of smaller gyri, either on the surface of the brain or at the 
bottom of the sulci; and the student may experience some difficulty 
at first in defining the limits of each. It is in the smaller gyri that 
the greatest variation will be found. 


* By some the anterior limb of the fissure ‘S is made the hinder bound of 
the lobe ; but this is not so good an arrangement as that in the text. 
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i ad A. Coxvotvrions or THE OuTER SurFAcE. About the middle of 

ee the hemisphere are two straight vertical convolutions, one on eaclr 

side of the fissure of Rolando, R, which will serve as a starting 

point. In front of those two the convolutions are longitudinal ; 

and behind they take an oblique direction to the back of the brain. 

Frontal con. @. The frontal convolutions (fig. 60) form two sets, one on the 

volutions. outer, the other on the under surface of the frontal lobe: those om 

the outer aspect are four, viz., one vertical or posterior, and three 
longitudinal or anterior, as follows :— 

The ascending frontal (*) is the vertical, straight convolution, 
which bounds in front the Rolando fissure. It reaches down from 
one ascend. the median to the Sylvian fissure (posterior limb). Along the 
ing, anterior border it is joined by the three frontal convolutions ; and 

below it unites with the most anterior convolution of the parietal 
lobe round the lower end of the fissure of Rolando, R. 


Four outer : 


andbeived The three longitudinal frontal convolutions are much subdivided 
ee and blended, and are separated by two intervening sulci. They 


are named superior (*), middle (*), and inferior (7): they communi- 

cate behind by secondary gyri with the ascending frontal (*), the 

highest having often two processes ; and are directed forwards one 

outside another to the anterior extremity of the hemisphere. 

Tnfexior, The under or orbital surface of the frontal lobe, concave, is. 
repre@ented in fig. 61. Near the inner margin is a sulcus, the 

with mar- olfactory, lodging the olfactory nerve; and internal to it is the 

= lower end of the marginal convolution (7). External to the sulcus. 
lies a convolution, which is pointed behind, but widened and sub- 
divided in front, and encloses smaller gyri and sulci within its: 
coil: this has been subdivided into three parts, an inner (°), a 
posterior (*), and an external (°). 

Roun patie: b. The parietal convolutions (fig. 60), like the outer frontal, are 

Poo four in number ; an anterior, or ascending, which is vertical along 

: the fissure of Rolando, and three directed back from it. 

first, or As- The ascending parietal (°), narrow and straight, limits behind the 

cending, fissure of Rolando, and reaches from the middle line to the hinder 
limb of the Sylvian fissure, S. Above, it runs into the parietal 
lobule, *; and below, it joins the ascending frontal round the lower 
end of the fissure of Rolando. Behind it is separated from the 
other gyri of the parietal lobe by a sulcus, J P.* 

etait a The parietal lobule (°’) appears to be an appendage to the upper 

parietal end of the ascending convolution, and is continued back along the 


Lonnie upper margin of the hemisphere as far as the parieto-occipital 
fissure. Subdivided on the surface into two chief parts it is joined 
behind to the occipital lobe by the small annectant gyrus (a). To 
its outer side lies the upper part of the intraparietal sulcus; and 
here it joins usually the following convolution, A. 

third, or The supra-marginal convolution, A, lying outside and below the 

seirsshiall « 


* The intraparictal sulcus (I P, fig. 60, Turner), is placed between the 
ascending parietal and the supra-marginal convolution, .4, Above, it is 
directed back near the upper part of the hemisphere, separating the parietal 
lobule (5’) and the supra-marginal convolution, A. 
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preceding, is interposed between the intraparietal sulcus, JP, and 
the Sylvian fissure (outer end). Variable in shape it joins, below, 
the ascending parietal convolution (°); it may communicate above 
with the parietal lobule, and behind with the following. 

The angular convolution (°), very complicated and not well defined, fourth, or 
is placed at the extremity of the hinder limb of the Sylvian fissure, ™"" 
and is composed of two or 
three pieces. Above it is the Fig. 61.* 
parietal lobule; and below, 
the temporo-sphenoidal lobe 
which it joins. In front lies 
the supra-marginal convolu- 
tion ; and behind, the occipital 
lobe, with which it blends by 
the small annectant gyrus (0). 

c. The occipital convolutions 
(fig. 60) are small and very 
much divided, so that their 
outline is uncertain. They 
are three in number, lying one 
above another, and separated 
by sulci, something like the 
frontal gyri at the opposite 
end of the hemisphere. 

The upper (7°), forming 
part of the margin of the 
longitudinal fissure, receives 
an annectant gyrus from the 
parietal lobule. 

The middle (7’), crossing 
outwards the hemisphere, has 
two annectant gyri to other 
convolutions ; one (0) joining 
it above to the angular convolution, and another (c) passing to 
the middle temporo-sphenoidal convolution. © 

The inferior (") occupies the tip of the hemisphere between the and lower. 
upper and under surfaces. At the inner end it is continuous with 
the upper gyrus; and at the outer end with the inferior temporo- 
sphenoidal convolution (°) by an annectant gyrus (d). 

d. The temporo-sphenoidal convolutions (fig. 60), three in number, Three nent) 
run from above down, and are separated from one another by two aon 
sulci. volutions : 

The superior (7) bounds posteriorly the horizontal limb of the upper 
Sylvian fissure. At the upper end it is connected by a gyrus with 
the angular convolution. 

The middle (°) is separated from the first by the parallel sulcus middle, 
(P). Above, it blends commonly with the angular convolution, and 


Three occi- 
pital conyo- 
lutions : 


upper, 


middle, 


* View of the orbital lobule and the central lobe.—C. Island of Reil or 
median lobe. 0. Olfactory sulcus. 2. Internal; 3, posterior ; and 6, external 
orbital convolution. 17. Marginal convolution of the hemisphere. 
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is connected to the middle occipital convolution by an annectant 
gyrus (c). 

The inferior (°), less well marked than the other two, forms part 
also of the inner surface of the temporo-sphenoidal lobe. By the 
upper end it is united to the third occipital convolution by an 
annectant gyrus (d). 

The parallel sulcus (P, fig. 60), named from its position to the 
Sylvian fissure, extends from the lower end of the temporo-sphe- 
noidal lobe to the angular convolution. 

e. The convolutions of the central lobe (C, fig. 61), about six in 
number, are straight for the most part, and are separated by shallow 
sulci: they are directed upwards from apex to base of the lobe. 
The posterior gyri are the longest and broadest ; and the anterior 
joins the convolution of the under surface of the orbital lobule. 

B. The CONVOLUTIONS ON THE INNER SURFACE of the hemisphere 
(fig. 62) are generally well defined ; but some being so long as to 
reach beyond the extent of a lobe, the arrangement of them in lobes 
cannot be followed, as on the exterior. 

Dissection. Without the use of a separate hardened hemisphere, 
the parts to be now described will not be seen satisfactorily. If 
the student possesses only one brain, he may bring into view much 
of the inner surface by cutting off the left hemisphere as low as. 
the white corpus callosum in the median fissure. 

Convolution of the corpus callosum, gyrus fornicatus ('%), is lone 
and simple, and arches round the body from which it takes its name. 
Beginning at the base of the brain in the anterior perforated spot, 
it bends ‘backwards in contact with the corpus callosum (Cal), and 
below the back of that body blends by a narrowed part with the 
uncinate convolution ("*) of the temporo-sphenoidal lobe. Anteriorly 
a sulcus separates it from the following convolution ; and smaller 
gyri often connect the two across that sulcus. 

The marginal convolution (") is named from its position on the 
edge of the median fissure. Its extent is rather more than half the 
length of the hemisphere, for it begins in front at the anterior 
perforated spot, and terminutes near the back of the corpus callosum, 
just behind the fissure of Rolando. It is much subdivided both 
internally and externally ; and on the under part of the frontal lobe 
(fig. 61) it lies internal to the olfactory sulcus. Between it and the 
preceding convolution is situate the calloso-marginal sulcus (¢) which 
marks its hinder limit. 

The calloso-marginal sulcus (i, Huxley), designated from its. 
situation, begins in front below the corpus callosum, and ends. 
behind, near the back of the same body, by ascending to the edge 
of the hemisphere. Smaller gyri uniting the two bounding convo- 
lutions, frequently interrupt it, and secondary sulci are prolonged 
from it into the same convolutions. 

The quadrilateral lobule (*) reaches from the marginal convolu- 
tion in front to the parieto-occipital fissure behind. It is much 
divided by sulci, and projects above to the edge of the hemisphere ; 
it joins below the gyrus fornicatus, , 
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The occipital lobule (*) is triangular in shape, with the base Occipital 
upwards, at the margin of the hemisphere. Measuring about an ” saa 
inch and a half in depth, it lies between the internal parieto-occi- 
pital fissure, PO, and the calcarine sulcus (J). Sulci running from 
apex to base divide it into four or five narrow convolutions. 

Internal perpendicular or parieto-occipital fissure (PO, fig. 62) tnner 
separates the two preceding lobules. Continuous with the external Pitieto- 
fissure of the same name, it opens below into the following. fissure, 

The calcarine sulcus 1, (Huxley) is directed across the back of garcarine 
the hemisphere below the level of the corpus callosum, and ends sulcus. 
in front at the gyrus fornicatus ('*), whose hinder limit it marks. 


It receives above the internal perpendicular fissure; and it sinks 
into the posterior cornu of the lateral ventricle, forming the 
eminence of the hippocampus minor. 

Internal temporo-sphenoidal convolutions (fig. 62) are two in Two tem- 
number, viz., the uncinate and dentate, and occupy the tentorial Pole ee 
surface of the hemisphere. } volutions : 

The wneinate or hippocampal convolution ('°), is prolonged from uncinate : 
the posterior end of the hemisphere nearly to the tip of the temporo- 
sphenoidal lobe. It is somewhat narrowed in the middle, where 
the gyrus fornicatus blends with it ; and is enlarged at each end, 
especially at the posterior where it is subdivided by sulci. Below 
it is a long curved sulcus, the collateral (n) ; and above it are the 
calcarine (2), and the dentate sulcus (m). From the anterior 
extremity a narrow part (’”, uncus) is prolonged back for half an 
inch on the inner side, like a hook. 

Below the uncinate convolution is part of the inferior temporo- 
sphenoidal convolution (°), before described, which forms the lower 


* Convolutions and fissures on the inner face of the hemisphere.—P. 0. In- 
ternal parieto-occipital fissure. Cal, Corpus callosum, cut. i, calloso-marginal 
sulcus ; J, calearine sulcus ; m, dentate sulcus ; 7, collateral sulcus ; 17, mar- 
ginal gyrus ; 18, convolution of corpus callosum ; 18’, quadrilateral lobule ; 
19, uncinate gyrus ; 19’, crochet or hook of the uncinate gyrus ; 25, occipital 
lobule ; 9, inferior temporo-sphenoidal gyrus partly seen. 
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edge of the temporo-sphenoidal lobe, appearing more largely on the 
inner than the outer face. 

The collateral sulcus n, (Huxley) courses along the lower border 
of the uncinate convolution ; it projects into the inferior cornu of 
the lateral ventricle, and gives rise to the prominence of the emi- 
nentia collateralis. Secondary sulci emanate from it, and itis often 
interrupted by cross gyri. 

The dentate sulcus m, (Huxley) is the deep groove at the upper 
edge of the uncinate convolution (’%), and corresponds with the 
prominence of the hippocampus major in the descending cornu of 
the lateral ventricle. Upwards it is limited by the corpus callosum 
(Cal) and downwards it intervenes between the hook and the body 
of the uncinate convolution. 

In the dentate sulcus is the gray substance of the hemisphere, 
which presents a notched border at the inner edge of the temporo- 
sphenoidal lobe ; this has been called the dentate convolution, and 
will be better seen in a subsequent stage of the dissection of the 
brain. 

Structure of the convolutions. Each convolution is continuous 
with the interior of the brain on the one side (base) ; and is free 
on the surface of the brain on the other side, where it presents a 
summit and lateral parts. On a cross section it will be seen to 
consist externally of gray cerebral substance as a cortical layer, 
which is continued from one eminence to another over the surface 
of the hemisphere ; and internally it is composed of white brain 
substance—the medullary part, which is derived from the fibrous 
mass in the interior. The cortical layer is composed of two, or in 
some parts of three strata, which are separated by their interven- 
ing paler layers; and an outer white stratum, which covers the 
surface, is most marked over the internal and lower portions of the 
uncinate convolution. 

INTERIOR OF THE CEREBRUM. The cerebrum consists on each side 
of a dilated part or hemisphere, and of a stalk or peduncle. In 
the interior is a large central space, which is subdivided into smaller 
hollows or ventricles by the before-mentioned connecting pieces. 
And the whole, except the peduncle, is surrounded by a convoluted 
crust. 

In conducting the dissection of the cerebrum, the student will 
learn the form and situation of the several constituent parts, and 
the connections between these by means of fibres. 


Cut down to Dissection. Supposing both hemispheres entire, the left is to be 


ovale minus 
of the hemi- 
sphere. 


Reflect 
gyrus forni- 
catus. 


cut off to the level of the convolution of the corpus callosum. 
When this has been done, the surface displays a white central mass 
of an oval shape (centrum ovale minus), which sends processes into 
the several convolutions. In a fresh brain this surface would be 
studded with drops of blood escaping from the divided vessels. 
Next, the convolution of the corpus callosum is to be divided 
about the middle, and the two pieces are to be thrown backwards 
and forwards. Under it lies a thin narrow band, the covered band 
of Reil, which bends down before and behind the corpus callosum. 
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The same steps of the dissection are to be taken on the opposite Same on 
side ; and the tops of the hemispheres being removed to the level Tighe rsldle- 
of the corpus callosum, the transverse fibres of that body are to be 
defined as they radiate to the convolutions. 

Now a much larger white surface comes into view (larger oval Centrum 
centre), which has been named centrum ovale, Vieussens ; and the {aera 
white mass in each hemisphere is seen to be continuous, across the 
middle line, through the corpus callosum. 

The corpus callosum reaches from the one half of the cerebrum Corpus 
to the other, and forms the roof of a space (lateral ventricle) in C08" 
each hemisphere. Between the halves of the brain, where it occu- 
pies the longitudinal fissure, it is of small extent, being about four 
inches in length, and somewhat arched from before backwards. It situation 
is narrower in front than behind, and extends nearer to the anterior 4 f™- 
than the posterior part of the cerebrum. 

In front the corpus callosum is bent to the base of the brain Sea 
(fig. 59, n), as before described (p. 201) ; and behind it ends in a bean 
thick roll, which is connected with the subjacent fornix. 

On the upper surface the fibres are directed from the hemispheres Vast 
to the middle line,—the middle being transverse, but those from ; 
the anterior and posterior parts oblique. Along the centre is a ridge tana 
or raphé, and close to it are two or more slight longitudinal white are 
lines (nerves of Lancisi). Still further out may be seen other 
longitudinal lines (covered band,) beneath the convolution of the 
corpus callosum, if all of them have not been taken away in the 
removal of that convolution. The longitudinal fibres in the middle 
line are continued downwards in front, and joining the covered 
band or fillet are continued to the anterior perforated spot. 

Dissection. In order to see the thickness of the corpus callosum, Dissection. 

and to bring into view the parts in contact with its under surface, 
a cut is to be made through it on the right side about half an inch 
from the central ridge ; and this is to be extended forwards and 
backwards, as far as the limits of the underlying ventricle. Whilst 
cutting through the corpus callosum, the student may observe that 
a thin membraniform structure lines its under surface. 

The corpus callosum is thicker at each end than at the centre, in ~ thickest 
consequence of a greater number of fibres being collected from the ** 
cerebrum ; and the posterior part is the thickest of all. Connected Under part. 
with its under surface along the middle is the septum lucidum or 
partition between the ventricles (fig. 63, 6), and still posterior to 
that is the fornix. 

This body is the chief commissural part of the halves of the use. 
brain, and reaches laterally even to the convolutions, but its fibres 
are not distinct far in the hemisphere. 

Dissection. The left lateral ventricle is to be now opened in the Dissection. 
same way as the right ; and to prepare for the examination of the 
cavity on the right side, as much of the corpus callosum as forms 
the roof of the space is to be removed. <A part of the ventricle 
extends down in the temporo-sphenoidal lobe towards the base of 


the brain; and to open it, a cut is to be carried outwards and 
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downwards, through the substance of the hemisphere, along the 
course of the hollow. (See fig. 63.) : 

VENTRICLES OF THE BRAIN.—The ventricular spaces in the interior 
of the cerebrum are derived from the subdivision of a large central 
hollow, and are five in number. One (lateral) is contained in each 
hemisphere ; and these constitute the first and second. The third 
occupies the middle line of the brain near the under surface ; and 
the small fifth is included in the partition between the lateral ven- 
tricles. The fourth is situate between the cerebellum and the 
posterior surface of the medulla oblongata and pons. 

The lateral ventricles (fig. 63) are two in number, one in each 
hemisphere ; they are separated incompletely in the middle line by 
a septum, as they communicate by an aperture below that parti- 
tion. The interior is lined by a thin stratum of areolar tissue 
covered by nucleated epithelium (the ependyma ventriculorum), 
with cilia at some spots. 

Each is a narrow interval, which reaches into the anterior, pos- 
terior, and middle regions of the corresponding hemisphere. Its 
central part (body) is almost straight, but the extremities (cornua) 
are curved. Thus there are three cornua in each, which have the 
following disposition :—The anterior is directed outwards from its 
fellow in the other hemisphere. The posterior or the digital cavity 
is much smaller in size, and is bent inwards in the occipital lobe 
towards the one of the opposite side. And the inferior cornu, 
beginning opposite the posterior fold of the corpus callosum (a), 
descends in a curved direction in the temporo-sphenoidal lobe, 
with the concavity of the bend turned inwards. 

For the purpose of examining its boundaries, the ventricle may 
be divided into an upper or horizontal, and a lower or descending 
part. 

The upper or horizontal portion reaches from the frontal to the 
occipital lobe, and is shaped like the Italic letter f. 

The roof is formed by the corpus callosum. The floor is irregular 
in outline, and presents from before backwards the following 
objects :—first, a small piece of the under part of the corpus callo- 
sum; next, a large, gray body, the corpus striatum (e); behind 
this, the large white projection, named optic thalamus (g); and 
between the two last bodies is a white band (f ), tenia semicir- 
cularis. On the surface of the optic thalamus is a vascular fold of 
the pia mater (i),—the plexus choroides, together with the thin 
white half of the fornix (c). Close behind the thalamus is the 
beginning of a projection (hippocampus major) (e), in the floor of 
the descending part of the lateral ventricle; and in the posterior 
cornu is an elongated eminence, the hippocampus minor (i). 

' The inner boundary (septum ventriculorum) is a thin layer which 
is sometimes named septum lucidum (fig. 63, b). Its extent corre- 
sponds with the central part of the corpus callosum. Below it and 
the fornix, opposite the front of the optic thalamus, is the aper- 


ture of communication (foramen of Monro) between the two lateral 
ventricles. 
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The lower or descending part of the ventricle winds beneath the The descend- 
“optic thalamus, and forms a curve like the half-bent fore finger, ™ Pt: 
The roof is formed by the optic thalamus and the contiguous part 1°? 
of the hemisphere. In the floor is a large curved, convex eminence, sic 
somewhat indented at the end,—the hippocampus major (J); and 
long its concave margin is a thin white band—teenia (d), which is 


prolonged from the fornix. External to the projection of the eee ponies 


hippocampus is another white eminence, the eminentia collateralis 
(%), which tapers from above down. In this part of the ventricle 
is the vascular fringe of the plexus choroides. 

The septum lucidum (fig. 63, b), or the thin structure between the Septum 
lateral ventricles, is translucent, and hangs vertically in the middle "¢™ 
line along the anterior two thirds of the corpus callosum. It is position, 
somewhat triangular in form, with the larger part turned forwards, form, 
and the pointed extremity backwards. Its surfaces look to the surfaces, 


* View of the lateral ventricles : on the left side the descending cornu is 
laid open, (From acast in the museum of University College, London.) «. 
Remains of the corpus callosum. 6. Septum lucidum, enclosing the small 
space of the fifth ventricle. c. Fornix. d. Posterior crus or tenia of the 
fornix. e¢. Corpus striatum. jf. Txnia semicircularis. g. Optic thalamus. 
kh. Choroid plexus. 7¢. Hippocampus minor. &. Eminentia collateralis. 
d, Hippocampus major. o. Digital fossa. . 
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lateral ventricles. The upper border is attached altogether to the 
under surface of the corpus callosum ; and the lower border is: 
joined in part to the fornix (c), but in front of that body it is. 
inserted into the under or prolonged portion (rostrum) of the 
corpus callosum. The septum consists of two layers, which enclose 
a space—the fifth ventricle; and each layer is formed of white: 
substance, with an external coating of gray matter. 

Dissection. The space of the fifth ventricle will come into view 
by cutting through the part of the corpus callosum which remains: 
in the middle line, and by detaching the anterior half from the 
septum lucidum, and raising it. (See fig. 63.) ) 

The ventricle of the septum, or the fifth ventricle, is a triangular 
space in the fore part of the ventricular partition, where the depth 
is greatest. Like the septum containing it, its largest part is in 
front. Its surface has an epithelial covering like that in the lateral 
ventricles. In the adult it is closed; but in the fetus it opens. 
inferiorly into the third ventricle between the pillars of the fornix. 

Dissection. The fornix is to be next examined. To lay bare this 
body the posterior part of the corpus callosum should be detached 
with care from it, and thrown backwards; and the septum lucidum 
should also be removed from its upper surface. 

The fornix, or arch (fig. 63, ¢), is a thin white horizontal stratum 
beneath the corpus callosum, which, projecting on each side into 
the lateral ventricle, forms part of the floor of that cavity. Its 
central part or body is triangular in shape, with the base turned 
backwards ; and it is continuous with the rest of the brain by 
processes or crura before and behind. 

To the upper surface of the body, along the middle line, the 
septum lucidum is attached. Each border is free in the corres- 
ponding lateral ventricle, where it rests on the optic thalamus ; 
and along it lies the choroid plexus. At its posterior part it joins 
the corpus callosum in the middle line, whilst on each side it sends: 
off a small riband-like band—tnia hippocampi (d), along the 
concave margin of the hippocampus major. At the anterior part 
it is arched over the foramen of Monro, opposite the front of the 
optic thalamus, and ends likewise in two processes or crura, which 
will be afterwards followed to the corpora albicantia and the optic 
thalami (p. 218). 

If the fornix be eut across near its front, the foramen of Monro 
will be opened, and the descending anterior pillars will be seen 
(fig. 64). When the posterior part is raised, it will be found to be 
supported on a process of the pia mater, named velum interpositum. 
And near its base (on the under aspect) between the two offsets of 
the tenia hippocampi, is a triangular surface, which is marked by 
transverse lines: the part which is so defined has been called the 
lyra (fig. 64). 

The fornix may be described as consisting of two bands, right 
and left, which are united for a certain distance in the central part 
or body. According to this view each band, commencing in the 
optic thalamus, passes over the foramen of Monro, and after form- 
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ing the body of the fornix, is continued as a distinct piece to the 
uncinate convolution. 

The foramen of Monro is the interval beneath the anterior part This aper- 
of the fornix, which opens on each side by a slit between the edge jueJoms 
of the fornix and the optic thalamus. In it the plexus choroides ventricles. 
lies; and through it the lateral ventricles communicate with one 
another and with the third ventricle. 

FLoor or THE LATERAL VENTRICLE.—The student may leave un- In floor of 
touched, for the present, the membrane on which the fornix rests ; er A ii 
and proceed to examine, on the right side, the different bodies which 
have been enumerated as constituting the floor of the lateral 
ventricle. 

The corpus striatum (superior ganglion of the cerebrum) (fig. 63, striate body 
€,) is the large gray body in the front of the lateral ventricle. It” aii 
is placed opposite the island of Reil in the fissure of Sylvius ; and 
it has received its name from the striated appearance of a vertical 
section. \ 

Dissection. To see the composition of the corpus striatum, the Disseaion 
student should slice off obliquely the upper and outer part until ture. 
certain white fibres crossing it obliquely from within outwards are 
reached. The knife should then be carried through this layer of 
white fibres until another mass of gray substance, similar to the 
first, is arrived at. 

The striate body is a pyriform mass of gray matter of consider- Its form, 
able thickness, which is surrounded by the white substance of the 
hemisphere, except where it projects into the lateral ventricle. Its and _ 
position is oblique with respect to the middle line of the brain, for P45 
the anterior part is near the septum of the ventricles, whilst the is divided 

° . . into two 
posterior is external to the optic thalamus. By means of the parts py 
incision in the corpus striatum, white fibres can be seen to be White fibres. 
directed through it in such a way as to divide the gray matter into 
two parts, one being situate in the ventricle (intra-ventricular) 
above the white fibres, and the other outside the ventricular space 
({extra-ventricular), below these fibres. 

The intra-ventricular piece (nucleus caudatus) is shaped like a Oud Batt 
kite, and projects into the floor of the ventricle. The end, directed vanitstalty 
forwards, is large and rounded ; whilst the opposite end is thin and 
pointed, and is continued backwards, outside the optic thalamus, to 
the roof of the descending cornu of the lateral ventricle. Numerous 
veins cover this part of the corpus striatum. 

The extra-ventricular part (nucleus lenticularis) will be better seen, the other 

5 * outside that 
afterwards, by sections made from the outer side or from below. ¢ayity. 
It is oval in form, but does not reach so far back as the other, and 
is bounded inferiorly by a white capsule ; through it the anterior 
commissure of the brain passes very obliquely, as a subsequent 
dissection will show. t 

The tania semicircularis (fig. 63, f) is a thin and narrow white to ee 
band of longitudinal fibres, which lies between the corpus striatum 
and the optic thalamus. In front this band becomes broader and 
joins the pillar of the fornix; and behind it is continued, along 
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with the pointed end of the corpus striatum, into the white sub- 
stance of the roof of the descending cornu of the lateral ventricle. 
Superficial to the anterior part of the tenia is a yellowish semi- 
transparent layer (lamina cornea) ; and beneath this pass some 
small veins from the corpus striatum, in their course to the veins 
of Galen. 

The optic thalamus is only partly laid bare in this stage of the 
dissection, and its examination may be omitted till the third ven- 
tricle has been learnt. ; 

The hippocampus minor (calear avis) resembles a cock’s spur (fig. 
63, 2), as it lies in the posterior cornu of the ventricle. It is. 
pointed at its posterior extremity, and is covered on the free surface 
by a medullary layer continuous with the corpus callosum. When 
it is cut across a gray stratum will be found beneath the white ; 
and the eminence itself will be seen to be produced by the exten-- 
sion inwards of the calcarine sulcus at the inner surface of the 
hemisphere (p. 207). 

The hippocampus major (fig. 63, 2) is the curved projection in 
the floor of the descending cornu of the lateral ventricle. Convex 
on the surface that looks to the cavity, this body is curved in the 
same direction as the cornu, and has its concavity turned inwards. 
The anterior extremity is the largest, and presents two or three 
indentations, which give it the appearance of the foot of a feline 
animal ; it is named pes hippocampi. 

Along the inner or concave margin is the small band or tenia (d) 
that is prolonged from the fornix; it ends below by joining the- 
small recurved part of the uncinate convolution. 

Dissection. To examine more fully the hippocampus, the parts. 
of the corpus callosum and fornix, which remain in the middle line, 
should be divided longitudinally, and the posterior part of the 
right hemisphere should be drawn away from the rest of the brain. 
When the pia mater has been removed from the inner side of the 
hippocampus, and this projection has been cut across, its structure 
will be manifest. 

The hippocampus is covered on the ventricular surface by a 
medullary layer, with which the tenia or the band of the fornix 
blends. On its opposite surface is the hollow of the dentate sulcus . 
on the exterior of the brain, which is filled with gray substance. 
Along the free margin of the hippocampus the gray matter projects. 
in the form of a notched ridge, the lamina dentata : this is external 
to the cavity of the ventricle, beneath the tenia, and has been 
named the dentate convolution (p. 208). 

Transverse fissure of the cerebrum. By drawing the separated 
right hemisphere away from the crus cerebri and the optic thala- 
mus, and replacing it, the dissector will comprehend the position, . 
and the boundaries of the great cleft at the posterior part of the 
brain. 

This fissure lies beneath the fornix, and opens into the lateral 
ventricle, on each side, along the edge of the fornix, from the fora- 
men of Monro to the extremity of the descending cornu. The part 
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of the slit entering the lateral ventricle is bounded by the edge of and reaches 
the fornix on the one side, and by the optic thalamus and crus ote 
cerebri on the other. A piece of pia mater projects into the trans- Pia mater 
verse fissure, forming a horizontal central piece, velum interposi- enya at 
tum, beneath the fornix (fig. 64, *), and thinner lateral pieces with 
terminal fringes in the lateral ventricles, wa ). But the slit through 

which the emt ane enters the ventricle is closed by the lining 
structure of that cavity being continued on the intruded part. 
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Fig. 64.* 
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Parts IN THE Mippie Line or CerEesrum. The student is now ee ae 
to return to the examination of the parts in the centre of the brain, the brain. 
viz. the fold of pia mater and its vessels, with the third ventricle. 

At the same time the optic thalamus is to be seen. 

The velum interpositum (fig. 64, g) is the central part of the vo a 
fold of pia mater entering the great transverse fissure. Triangular mater, 
in shape, it has the same extent as the body of the fornix, and 


reaches in front to the foramen of Monro. The upper surface is in 


* Second view of the dissection of the brain, the fornix being cut through 
in front and raised. (From a cast in the Museum of University College, 
London.) «a. Fornix. 6. Hippocampus major. c. Tenia hippocampi, or 
hinder crus of the fornix. d. Corpus striatum. e, Optic thalamus. jf. Choroid 
plexus. g. Velum interpositum. 
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contact with the fornix, to which it supplies vessels. And the 
lower surface, looking to the third ventricle, covers the pineal body, 
is over third and a part of each optic thalamus: underneath it in the middle 
ventricle; Jine are the two choroid plexuses of the third ventricle. Along 
on its lateral each side is another vascular roll of the membrane (choroid plexus). 
re cho- The choroid plexus of the lateral ventricle (fig. 64, f) is the 
la red, somewhat rounded, and fringed margin of the piece of pia 
ae mater in the interior of the lateral ventricle, which extends from 
ventricle. the foramen of Monro to the extremity of the descending cornu. 
Its lower end is larger than the upper. On its surface the choroid 
plexus is villous; and the villi, minutely subdivided, are covered 
by flattened nucleated epithelium, with fat granules and pigment 
in the cells.* 
Vessels of Vessels of the velum. Small arteries have been already traced to 
the velum. the velum and the choroid plexus from the cerebral and cerebellar 


Arteries; arteries (p. 182): they are three on each side, and supply the sur- 


veins ; rounding cerebral substance. The veins of the choroid plexus re- 
ceive branches from the ventricle, and end in the following. 

with veins Veins of Galen. Along the centre of the velum are placed two 

of Galen. 


large veins with this name ; they begin at the foramen of Monro, 

by the union of branches from the corpus striatum and the choroid 

plexus. Lying side by side in the membrane they are usually 
united into one at the posterior part of the velum; and by this 
they join the straight sinus. 

Dissection. Dissection. When the yelum interpositum has been raised and 
thrown backwards, the third ventricle will be visible (fig. 68). In 
reflecting the piece of pia mater the student must be careful be- 
hind of the pineal body (g), which would otherwise be detached, 
as it is surrounded by the membrane. On the under surface of the 
velum are the choroid plexuses of the third ventricle. 

Other The choroid plexuses of the third ventricle are two short and 

ees. narrow fringed bodies beneath the velum, which resemble the like 
parts in the lateral ventricle. 

Third The third ventricle is the interval between the optic thalami (fig. 

ventricle 68). Its situation is in the middle line of the cerebrum, below the 

Cel level of the other ventricles with which it communicates ; and it 
reaches to the base of the brain. Its boundaries and communica- 

tions are the following :— 

Roof. 


The roof is formed by the velum interpositum and the fornix. 

Floor. The floor is very oblique from behind forwards, so that the depth 
of the cavity is about an inch in front and half an inch behind at 
corresponds with the parts at the base of the brain, which lie be- 

tween the crura cerebri and the median fissure (fig. 59), viz. locus 
perforatus, corpora albicantia, tuber cinereum, commissure of the 

optic nerves, and lamina cinerea. On the sides of the cavity are 

Hi on the situate the optic thalami (b). In front of the space are the descend- 


bi toon, ing pillars of the fornix, with the anterior commissure of the cere- 


* Particles of brain sand, like that in 


the pineal body, are someti 
in the choroid plexus. y, imeés present 
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brum (c) in the interval between them. Behind are the posterior and behind. 
commissure (e) and the pineal body (g). Crossing the centre of the 
ventricle, from one optic thalamus to another, is a band of gray 
matter—the soft commissure (d). 

This space communicates with the other ventricles of the brain Openings 
in the following way :—In front it joins each lateral ventricle ree, 
through the foramen of Monro ; and in the fetus it opens into the 
fifth ventricle. Behind is a passage beneath the posterior commis- 
sure into the fourth ventricle, which is named aqueduct of Sylvius. 

At the lower part, in front, there is a depression opposite the in- 
fundibulum (iter ad infundibulum). 

The lining of the ventricle (ependyma) is continued into the Lining of 
neighbouring cavities through the different apertures of communica- “™- 
tion, and closes the iter ad infundibulum. 

Gray matter of the ventricle. A stratum of gray matter covers Gray matter 
most of the surface of the ventricle. At the lower part of each ee 
optic thalamus it envelops the crus of the fornix, and ascends to 
the septum lucidum ; and in the floor of the cavity it exists in abun- 
dance, entering into the corpora albicantia. In the middle of the 

2 2 = : Soft com- 
space it reaches from side to side, and forms the soft commissure(d). jnissure. 

The anterior commissure of the cerebrum (e) is a round bundle anterior 
of white fibres about as large as a crow-quill, which passes through a 
both corpora striata, and connects the opposite hemispheres. ‘To 
see it in one half of its extent, the following dissection should be 
made :-— 

Dissection. On the side on which the corpus striatum has been To see it, 
cut into, the commissure is to be followed into the interior of that hy cP". 
body, by scraping away the intraventricular gray matter with the 
handle of the scalpel. The commissure may be seen then to per- 
forate below the white fibres of the corpus striatum; and it should 
be followed through the extraventricular mass of gray matter of 
the same body. 

The anterior commissure is free in the middle line for about the Position : 
eighth of an inch, where it lies before the pillars of the fornix. 
Laterally it perforates the corpus striatum, passing in succession and course 
through the intraventricular gray mass, the white fibres, and the 
extraventricular gray mass. Lastly, the commissure pierces the to hemi- 
white layer bounding externally the corpus striatum, and spreads sodas 
in the hemisphere over the inferior cornu of the lateral ventricle 
communicating with the temporo-sphenoidal and central lobes. 

The posterior conmissure of the cerebrum (e) is smaller than the TE ts 
anterior, and is placed above the passage into the fourth ventricle. ; 
Laterally it enters the substance of the optic thalamus ; and pierces 
this body to end in the hemisphere. 

The connections of the thalamus opticus (inferior ganglion of the Thalamus 
cerebrum (0) will be best seen on the side on which the inferior a 
cornu of the lateral ventricle has been opened. It has the form of 
a cube, and bounds the lateral and third ventricles. 

The upper surface projects in the floor of the lateral ventricle, beh 
and is marked in front by a prominence—anterior tubercle, near ; 
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the tenia semicircularis. The under surface forms part of the roof 
of the inferior cornu of the lateral ventricle, and into it the crus. 
cerebri is inserted. 

By its inner side it enters into the third ventricle ; and along the 
upper part lies the peduncle of the pineal body. On the outer side 
are the corpus striatum, the tenia semicircularis, and the substance 
of the hemisphere. 

The anterior end looks to the foramen of Monro. And the pos- 
terior part, which is free in the inferior cornu of the lateral ventricle, 
presents inferiorly two small roundish tubercles, which are placed 
one outside and the other inside the bend (genu) of the optic nerve, 
and are named from their position to it, internal and external genicu- 
late bodies. 

The structure of the optic thalamus will be subsequently referred 
to, p. 222. 

The origin of the optic nerve can now be seen. At the back of 
the crus cerebri the optic tract receives fibres from the thalamus 
which it touches, and then divides into two terminal bands :—One 
of these is connected with the gray matter in the external geniculate 
body, and is continued onwards to one of the corpora quadrigemina 
(nates) ; the other is connected with the internal geniculate body. 

Dissection. The origin of the fornix in the optic thalamus may be 
followed out next. As a preparatory step the anterior commissure, 
the anterior part of the corpus callosum, and the commissure of the 
optic nerves, should be cut along the middle line, so that the left 
hemisphere can be separated from the other. On the left hemi- 
sphere the crus of the fornix is to be traced downwards through 
the gray matter of the third ventricle to the corpus albicans, and’ 
then upwards into the optic thalamus. 

Anterior pillar of the fornix. The fornix begins in the thalamus 
near the tubercle on the upper surface. From this spot it descends 
in a curved direction to the corpus albicans, where it makes a turn 
like half of the figure 8, and furnishes a white envelope to the gray 
matter of that body. The crus then ascends through the gray sub- 
stance in front of the optic thalamus, and is applied to the like 
part of the opposite side to form the body of the fornix. It is 
joined by bands of fibres from the tenia semicircularis and peduncle 
of the pineal body. 

The pineal body and the corpora quadrigemina, which are placed 
behind the third ventricle, may be next examined. 

Dissection. All the pia mater should be carefully removed from 
the surface of the quadrigeminal bodies, especially on the right side, 
on which they are to be seen. The posterior part of the hemisphere 
of the same side may be taken away. 

The pineal gland (conarium) is a small conical body (fig. 68, g) 
which is situate above the posterior commissure, and between the 
anterior pair of the corpora quadrigemina. In shape like the cone: 
of a pine, it is about a quarter of an inch in length, and has the 
base or wider part turned forwards. It is connected to the optic: 
thalami by two white bands,—peduncles of the pineal body (f) = 
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these begin at the base, and extending forwards, one on each side 
along the inner part of the thalamus, end by joining the crura of 
the fornix. At the base of the gland is a band of transverse white 
fibres which unites it with the posterior commissure. 

This body is of a red colour and vascular, and encloses two or Structure. 
more cells containing a thick fluid, with amyloid bodies, and a 
calcareous material (brain sand) consisting of particles of phos- 
phate and carbonate of lime, and phosphate of magnesia and am- 
monia.* In its substance are large pale nucleated cells. 

The corpora quadrigemina (fig. 68) are four small bodies, which Corpora 
are arranged in pairs, right and left, and are separated by a median ita 
groove. Lach pair is situate on the upper aspect of the cerebral 
peduncle of the same side. 

The anterior eminence (h, nates) is somewhat larger than the Anterior 

= : 48 é C +, + one (nates). 
posterior, from which it is separated by a slight depression ; it is 
oblong from before backwards, and sends forwards a white band 
to join the optic tract and thalamus. 

The posterior eminence (7, testis) is rounder in form and whiter Posterior 
in colour than the preceding: it has also a lateral white band °” age 
which is directed beneath the corpus geniculatum internum, and 
blends with the peduncular fibres in the thalamus opticus. 

These bodies are small masses of gray substance enveloped by Structure 
white, and are placed on the band of the fillet which forms the roof ae 
of the aqueduct of Sylvius. The processes (brachia) to the optic 
thalamus are accessory parts to the peduncular fibres of the cere- 
brum (p. 220). 

Fillet of the olivary body. Tf the upper margin of the cerebellum aimee = an 
be pulled aside, a white band, about a quarter of an inch in width, ie 
will be seen to issue from the transverse fibres of the pons, and to 
bend upwards over the peduncle of the cerebellum to the corpora 
quadrigemina (fig. 65, *). 

This is the upper or commissural piece of the fillet (p. 127), which pee 
passes beneath the corpora quadrigemina, and joins with the similar pora quadri- 
part of the opposite side over the Sylvian aqueduct. eames 

SrructTure or THE CrereBrum. In each cerebral hemisphere three Bc’ ae of 
principal sets of constituent fibres are recognised, viz., diverging, cerebrum. 
transverse, and longitudinal. The former are in part derived from 
the spinal cord ; while the two latter, joining distant pieces of the 
cerebrum, are considered to be only connecting or commissural in 
their office. | 

Peduncular or diverging fibres (fig. 56). In the crus cerebri two [Bee ae 
bundles of longitudinal fibres are collected ; these are separated, in to the hemi- 
part, by gray matter, and are derived from the medulla oblongata sphere. 

- 200). 
ae A complete systematic view of the diverging fibres can- ee ga 
not be now obtained on the imperfect brain. At this stage the chief 


* These particles are referred to by Kélliker, as pathological products ; and 
the concentrically arranged masses amongst them are said to be incrustations 
of fibrin coagula. 
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purpose is to show the passage of the radiating fibres from the crus 
through the two cerebral ganglia. ; 

To trace the diverging fibres onwards beyond the crus cerebri, 
and through the corpus striatum, the nucleus caudatus of this body 
should be scraped away (fig. 65); and the dissection should be made 
on the left side on which the striate body and the optic thalamus 
remain uncut. In this proceeding the pecten of Reil comes into 
view, viz., gray matter passing between the white fibres in the 
corpus striatum, and giving the appearance of the teeth of a comb. 

On taking away completely the prolonged part of the nucleus 
caudatus, others of the same set of fibres will be seen issuing from 
the outer side of the optic thalamus, and radiating to the posterior 
and inferior lobes. 

After tracing those fibres, the upper part of the optic thalamus 
may be taken away at the posterior end, to denude the accessory 
bundles to the peduncular fibres, from the corpora quadrigemina 
and the superior peduncle of the cerebellum (fig. 65,*): the last band 
lies beneath the corpora quadrigemina. 

Their arrangement (fig. 65,°). Some of the diverging fibres radiate 
from the peduncle of the cerebrum to the surface of the hemi- 
sphere, passing in their course through the two cerebral ganglia 
(optic thalamus (°) and corpus striatum (°) ), and they form a 
conically-shaped bundle, whose apex is below and base above. 

The fibres forming the free or fasciculated part (crust) of the 
peduncle (fig. 56) pass through the striate body. The fibres on the 
opposite aspect, which form the tegmentum (fig. 57, d), are trans- 
mitted through the under part of the optic thalamus, and through 
the corpus striatum, reaching as far forwards as, but much farther 
back than those of the crust. 

In the thalamus and the corpus striatum the fibres are greatly in- 
creased in number. The upper or sensory set receive also accessory 
bundles from the superior peduncle of the cerebellum (fig. 65, *) in 
the crus cerebri (p. 200) ; and from the pair of the corpora quadri- 
gemina, and the corpora geniculata of the same side, in the 
thalamus. 

On escaping from the striate body and the thalamus the fibres de- 
cussate with the converging fibres of the corpus callosum, and radi- 
ate then into the anterior, middle, and posterior parts of the cerebral 
hemisphere, forming the corona radiata. In the hemisphere the 
fibres are continued to the convolutions: their expansion in the 
hemisphere resembles a fan bent down in front and behind, form- 
ing thus a layer which is concave on the under side. 

Their extent. All the fibres of the peduncle do not reach the 
surface of the brain, for some end in the corpus striatum and the 
optic thalamus, especially in the former. And some of the fibres 
in the convolutions begin in the ganglionic bodies before mentioned, 
and extend to the surface of the hemisphere.* Thus, in addition 


* According to some authors none of the fibres of the peduncle reach farther 
than the corpus striatum and the optic thalamus. 
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to the fibres continued throughout, viz. from the crus to the surface, 
some unite the peduncle of the cerebrum with the ganglia, and 
others connect the ganglia with the convolutions on the exterior. 

Their source. The fibres thus entering inferiorly the cerebrum gource fron 
through its peduncle, and continued thence to the periphery of the °° 
hemisphere, are derived from the component pieces of the medulla 
oblongata except the restiform body (fig. 57), viz., from anterior 
pyramid, lateral column and olivary body, and posterior pyramid 
(p. 191) : they serve to connect the spinal cord with the cerebrum. 

The decussation between opposite sides has been before referred to Decussa-’ 
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the cerebrum across the middle line. They give rise to the great 
commissure or the corpus callosum (p. 209): and to the anterior 
and posterior commissures (p. 217). Those bodies have been already 
examined. 

Longitudinal fibres. Other connecting fibres pass from before commis- 
backwards, uniting together parts of the same hemisphere. The Se 
chief bands of this system are the following, the fornix, the tenia fibres. 


semicircularis, and the peduncles of the meal body. Other longi- 


* Gonnection posteriorly between the cerebrum and the medulla oblongata 
and cerebellum. 1. Superior peduncle. 2. Middle, and 3, inferior peduncle 
of the cerebellum. 4. Process from the fillet of the olivary body to the 
corpora quadrigemina : on the right side it is cut and reflected. 5. Posterior 
pyramid. 6. Continuation of the latera] tract into the optic thalamus. 7. 
Corpora quadrigemina. 8. Optic thalamus. 9. Corpus striatum. 10. Corpus 
callosum. 
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tudinal fibres may be enumerated on the upper and under surfaces 
of the corpus callosum, along the middle line, together with the 
band of the convolution of the corpus callosum : these fibres are 
connected with the anterior perforated spot of the base of the 
brain. 

Structure of the optic thalamus. The thalamus is about an inch 
deep, and the following is a summary of its structure, as displayed 
in the previous dissections. 

The upper and inner half is formed chiefly of gray matter, with 
which the undermentioned white bands are connected :—Thus 
through it pass the fornix in front, and the posterior commissure 
behind ; whilst the peduncles of the pineal body lie along the inner 
side, and the tenia semicircularis along the outer. 

The lower and outer part consists mainly of white fibres directed 
upwards, and these are derived from the peduncle of the cerebrum 
inferiorly, and from the peduncle of the cerebellum and the corpora 
quadrigemina superiorly : to the hinder part of them two slips of 
fibres are added from the corpora geniculata. 

The corpora geniculata contain gray substance inside. Into these 
bodies fibres of the optic tract enter ; and from each issues a band 
to join the fibres of the crus cerebri. They seem to serve as 
accessory ganglia to the peduncular fibres of the cerebrum. 

Corpus striatum. By slicing through the corona radiata on the left 
side, so as to bring into view the extraventricular nucleus of the 
corpus striatum, the extent and form of that mass, and the situation 
of the anterior commissure in it, will be apparent. 

Crus cerebri. By a vertical section through the left peduncle of 
the cerebrum, the disposition and the thickness of the two layers of 
its longitudinal fibres ; and the situation and extent of the locus 
niger between them, may be perceived. 


Secrion Y. 
THE CEREBELLUM. 


Dissection. The cerebellum (fig. 59, h) is to be separated from 
the remains of the cerebrum, by carrying the knife through the 
optic thalamus so that the small brain, the corpora quadrigemina, 
the crura cerebri, the pons, and the medulla oblongata, may remain 
united together. 

All the pia mater is to be carefully removed from the median 
fissure on the under surface; and the different bodies in that fissure 
are to be separated from one another. Lastly the handle of the 
scalpel should be passed along a sulcus at the circumference, which 
is continued from the crus, between the upper and under surfaces. 

The cerebellum, little brain (fig. 66), is flattened from above down 
so as to be widest from side to side, and measures about four pe i 
across. This part of the encephalon is situate in the posterior fossa 
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of the base of the skull, beneath the tentorium cerebelli. Like the position of 
cerebrum, it is incompletely divided into two hemispheres ;—the ae 
division being marked by a wide median groove along the under 

surface, and by a notch at the posterior border which receives the 

falx cerebelli. 

Upper Surrace. On the upper aspect the cerebellum is raised in No groove 
the centre (fig. 68), but slopes towards the circumference. There mene 
is not any median sulcus on this surface ; and the halves are united jalyes 
by a central constricted part,—the superior vermiform process. soe ey 
Separating the upper from the under surface, at the circumference, part. 
is the horizontal fissure, which is wide in front, and extends back- Horizontal 
wards from the pons Varolii to the middle line of the cerebellum. "8" 


The UNDER SURFACE is convex, being received into the fosse of ee 


the base of the skull, and is divided into hemispheres (fig. 66) by 
a median hollow (vallecula). ; 

The central fissure, or the vallecula, is wider at the middle than which is 
at either the anterior or the posterior end, and receives the medulla vale es 
oblongata. In the bottom of the fissure is a mass named inferior eontains 
vermiform process (fig. 66, ¢ to e), which corresponds with the ee 
central part connecting the halves-of the cerebellum on the upper 
surface. The two vermiform processes constitute the general com- 
missure of the halves of the cerebellum. 

Constituents of the vermiform process. In the inferior vermiform Constituents 


. S or s of vermiform 
process are the following eminences, which may be easily separated jy ocess. 


* Under part of the cerebellum, seen from behind, the medulla oblongata, b, 
being cut away in greater part. a. Pons Varolii. 6. Medulla oblongata, cut 
through. c toe. Inferior vermiform process, consisting of ;—c. Uvula. d. 
Pyramid. e¢. Commissural lamine. 

Lobes of each half of the cerebellum on the under surface. _ f. Subpedun- 
cular. g. Amygdaloid. h. Biventral. 7. Slender. &. Posterior. 3. Third 
nerve adtached to the crus cerebri, 5. Two roots of the fifth nerve attached 
to the side of the pons Varolii. 
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from one another with the handle of the scalpel :—Most anteriorly 
is a narrow body, the wvulu (fig. 66, ¢), which is named from its 
resemblance to the same part in the throat ; it is longer from before 
backwards than from side to side, and is divided into lamine. Its 
anterior projection into the fourth ventricle is named nodule, or 
laminated tubercle (fig. 67); and on the side is a band of gray 
matter with ridges and sulci, the furrowed band (fig. 67, d), which 
unites it with the almond-like lobe of the hemisphere. Connected 
with the nodule is a thin white layer,—the medullary velum (0b) ; 
but this, and the furrowed band will be seen in a subsequent dis- 
section (p. 225). Behind the uvula is a tongue-shaped body, named 
pyramid (fig. 66, d), which is elongated from side to side, and is 
marked by transverse lamine. Farther back are certain transverse 
pieces (e), extending between the posterior lobes of the hemi- 
spheres, of which they were considered by Reil to be the commis- 
sures. 

Lamine. The surface of the cerebellum is covered by plates or 
lamine (fig. 68), instead of convolutions, which form segments of 
circles with their convexity directed backwards. On the upper 
aspect the anterior laminz pass from the one hemisphere to the other, 
with only a slight bending forwards in the superior vermiform 
process ; but those on the under aspect join the sides of the different 
commissures in the median fissure. 

Sulci. Between the lamine are sulci, which are lined by the pia 
mater, and reach to different depths: the shallower separate the 
lamin ; but the deeper limit the lobes, and reach downwards to 
the white substance of the interior. Here and there the sulci are 
interrupted by cross lamine. 

Structure of the laminew. On cutting across the laminzw of the 
upper surface on the right side they will be seen to possess a white 
internal, and a gray external layer (fig. 68). The white part is 
derived from a central medullary mass; and dividing, like the 
branching of a tree, it ends in small lateral offsets which enter the 
subdivisions of the lamine. 

- Besides the white stalk of the lamin, derived from the central 
mass, there are other white fibres which pass from one lamina to 
another beneath the sulci. 

The stratum of gray matter enveloping the white substance re- 
sembles the cortical covering of the conyolutions of the cerebrum. 
It is constructed of two strata, inner and outer, which can be dis- 
tinguished by a difference in their colour. The superficial stratum 
is clear and gray, and about equal to the other in thickness ; but 
the deeper one is of a rust-colour, and is generally thickest in the 
hollows between the lamine. Between the two a layer of ramified 
cells (Purkinje) may be recognised with the microscope. 

Loses oF THE HemtspHEeRE. Each hemisphere is subdivided into 
lobes on both aspects. 

On the upper surface there are two lobes, anterior and posterior, 
which are separated by a sulcus, but the interval between them is 
not well marked. The anterior or square lobe extends back to a 
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level with the posterior edge of the vermiform process ; and the 
posterior reaches thence to the great horizontal fissure at the 
circumference. : 

On the under surface of the cerebellum (fig. 66), there are five Five on sur- 
lobes; and three of them are separated by sulci amongst the ™°% viz, 
lamine of the hemisphere, but they are scarcely more distinct than 
the lobes on the upper surface. Beginning behind, the student 
will meet first the posterior lobe (k), which joins the commissural posterior, 
laminz behind the pyramid in the valley. Next in succession is 
the slender lobe (i), which is connected with the posterior part of slender, 
the pyramid, as well as with the other transverse lamine behind 
that body. And lastly, attached to the side of the pyramid, is the ana bivea- 
biventral lobe (h). oo 

The two other lobes, though smaller are more separate, and Two in 
appear between the biventral lobe and the medulla oblongata :— ‘“*** 
One of these is the amygdaloid lobe (g), which projects into the amygdaloid 
‘vallecula opposite the uvula, and touches the medulla oblongata. 

The other is a small pyramidal slip, which is directed outwards 
over (the under surface of the cerebellum being uppermost) the 
crus cerebelli, and is named flocculus, or subpeduncular lobe (f). —_and floceu- 

Dissection. To see the flocculus and the posterior medullary me ; 
velum, the biventral and slender lobes are to be sliced off on the left pene: 
side, so that the amygdaloid Jobe may be everted from the valley cuus. 
(fig. 67). The flocculus is laid bare by this proceeding, and pass- 


Fig. 67.* 


ing from it to the tip of the uvula is the thin and soft white layer 
of the posterior velum; beneath the last a bit of paper may be 
inserted. The furrowed band on the side of the uvula can be fully 
seen now. 


Flocculus and medullary velum. The position of the flocculus to Position and 
the crus cerebelli has been before mentioned. This body (c) focculae 


* View from behind of the under surface of the cerebellum, with some of the 
lobes removed to show the posterior medullary velum. a. Uvula. e¢. Pyramid. 
b. Posterior medullary velum with a bit of whale-bone under it. c. Sub- 
peduncular lobe or flocculus. d. Furrowed band. jf. Amygdaloid lobe, turned 
aside, g. Medulla oblongata raised, showing posterior surface. F 
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resembles the other lobes in structure, and may be considered a 
rudimentary lobe ; for it is divided on the surface into lamin, 
and contains a white medullary centre which furnishes offsets to 
the lamine. ; 

Passing from the flocculus to the tip of the inferior vermiform 
process (nodule) is the half of a thin white layer (6), the postervor 
medullary velum, which serves as a commissure to the flocculi. On 
each side this band is semilunar in form. Its anterior edge is free ; 
but its posterior border is attached in front of the transverse 
furrowed band (d). In front of the nodule the pieces of opposite 
sides are united. 

INTERIOR OF THE CEREBELLUM. In the cerebellum there is not 
any cavity or ventricle enclosed as in the cerebrum. In the interior 
there is a large white centre, corresponding with that of the cere- 
brum, which furnishes offsets to the laminz, and to other parts of 
the encephalon. 

Dissection. For the purpose of seeing the medullary centre, with 
its contained corpus dentatum, remove all the laminz from the 
upper surface on the left side. This dissection may be accom- 
plished by placing the scalpel in the horizontal fissure at the 
circumference, and carrying it inwards as far as the upper vermi- 
form process, so as to detach the cortical stratum. If the corpus 
dentatum does not at first appear, thin slices may be made 
anteriorly till it is reached. 

MEDULLARY CENTRE. In the centre of each cerebellar hemisphere 
is a large white mass, containing in its substance a dentate body. 
From its surface offsets are furnished to the different lamine. And 
from the anterior part proceeds a large stalk-like process, the crus 
cerebelli, which is subdivided into three pieces or peduncles, an upper 
for the cerebrum, a middle piece for the pons, and a lower one for 
the medulla oblongata. 

The superior peduncle (processus ad cerebrum) is directed forwards 
towards the corpora quadrigemina (fig. 65,"). It is rather flattened 
in shape, and forms part of the roof of the fourth ventricle : be- 
tween the processes of opposite sides the valve of Vieussens is 
situate. Its fibres, continuous behind with the inferior vermiform 
process, receive an offset from the interior of the corpus dentatum ; 
and passing beneath the band of the fillet and the pair of the 
corpora quadrigemina of the same side, enter the optic thalamus 
and are applied to the fibres of the crus cerebri (p. 220). 

Beneath the corpora quadrigemina the internal fibres of the 
peduncle are directed across the middle line, through the bundle 
prolonged from the fasciculus teres.* In this way the fibres of 
each peduncle end partly in the same, and partly in the opposite 
hemisphere of the cerebrum. 

Between the superior peduncles is a thin, translucent, white layer, 
—the valve of Vieussens (vellum medullare anterius), which enters 


aearaee lie : 
This intercommunication was known to Reil, and was named ‘‘ansa” by 


him, but the decussation has been since noticed by Stilli Teber 
des Hirnknotens : 1846. t “hae cae 
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into the roof of the fourth ventricle (fig. 68, #). It is thin and 
pointed anteriorly, but widens behind, where it is connected with 
the under part of the vermiform process. Near the corpora quadri- 
gemina the fourth nerve (*) is attached to the surface of the valve; 
and close to the cerebellum the surface is marked by some gray 
transverse ridges. 

The middle peduncle (processus ad pontem), commonly named Middle 
the crus cerebelli (fig. 65, *), is the largest of the three peduncular P°™le 
processes. Its fibres begin in the lateral part of the cerebellum, 
and are directed forwards to the pons, of which they form the 
transverse fibres, and unite with the peduncle of the opposite side. 

This peduncle is supposed to serve as a commissural or connecting ‘8 the com- 
band between the halves of the cerebellum. persed 
The inferior peduncle (fig. 65, *) (processus ad medullam) passes Inferior 
downwards to the medulla oblongata, and gives rise to the restiform Pedmele t 
body. Its fibres begin chiefly in the lamine of the upper surface 
of the cerebellum. It will be better seen when the fourth ventricle 

has been opened. 

The fibres in the peduncles connect one cerebellar hemisphere Destination 
with the cerebrum ; with its fellow; and with the medulla oblongata ° ""*- 
of the same side, in the manner mentioned above. 

The dentate body (corpus dentatum) is contained in the white Corpus den- 
mass of the cerebellum, and resembles the like part in the corpus a 
olivare of the medulla oblongata. This body measures nearly an Situation 
inch from before back, and is situate near the inner part of the ““* 
white centre. It consists of a small plicated capsule, which, when 
cut across, appears as a thin, wavy, grayish-yellow line ; the bag is structure. 
open at the anterior part, and encloses a nucleus of whitish sub- 

‘stance. Through its. aperture issues a band of fibres from the 
nucleus to join the superior peduncle. 

Dissection. One other section (fig. 68) must be made to show the Dissection. 
fourth ventricle, and the structure of the vermiform process. The 
cerebellum still resting on its under surface, let the knife be carried 
vertically through the centre of the vermiform processes ; and then 
the structure of the central uniting part, as well as the boundaries 
of the fourth ventricle, may be observed on separating the halves 
of the cerebellum. 

Structure of the vermiform process (fig. 68). The upper and lower Vermiform 
vermiform processes of the cerebellum are united in one central part, fike other 
which connects together the hemispheres. The structure of this parts. 
connecting piece is the same as that of the rest of the cerebellum, 
viz. a central white portion and investing laminz. Here the branch- 
ing appearance of a tree (arbor vita) is best seen, in consequence 
of the lamine being more divided, and the white central pieces 
being longer and more ramified. 

The FOURTH VENTRICLE (fossa rhomboidalis) is a space between se 
the cerebellum and the posterior surface of the medulla oblongata “°° 
and pons (fig. 68). It has the form of a lozenge, with the points 
placed upwards and downwards. The upper angle reaches as high Form and 


as the upper border of the pons; and the lower, to a level with eta 
Q 2 
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the inferior end of the olivary body. Its greatest breadth ts oppo- 
site the lower edge of the pons ; and a transverse line in this situa- 
tion would divide the hollow into two triangular portions—upper 


‘ 


! 


; " 


| 
HU 


and lower. The lower half has been named calamus scriptorius from 
its resemblance to a writing pen. 


The lateral boundaries are more marked above than below. For 

* View of the third and fourth ventricles ; the former being obtained by 
the removal of the velum interpositum ; and the latter by dividing vertically 
the vermiform process of the cerebellum. (From a cast in the Museum of 
University College.) The third ventricle is the interval in the middle line 
between the optic thalami, b. a. Corpus striatum. 6. Optic thalamus.  c. 
Anterior commissure. qd. Middle or soft commissure. ¢. Posterior commis- 
sure. g. Pineal body. jf. Peduncle of the pineal body, h and 7. Left pair 
of the corpora quadrigemina. 

The fourth ventricle, , is at the back of the medulla oblongata. 
of Vieussens. 7. Upper peduncle of the cerebellum. o. Eminentia teres. p. 


Anterior fossa, 7, Posterior fossa. s. Posterior pyramid. 4, Origin of the 
fourth nerve from the valve of Vieussens. 


k. Valve 
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about half way down, the cavity is limited on each side by the 
superior peduncle of the cerebellum (J), which projecting over it 
forms part of the roof ; and along the lower half lies the eminence 
of the restiform body (fig. 55, *). 

The roof of the space is somewhat arched, and is formed above Root. 
by the valve of Vieussens (X), and the under part of the vermiform 
process ; and below, by the reflection of the pia mater from that 
process to the spinal cord. 

The floor of the ventricle is constituted by the posterior surfaces Floor. 
of the medulla oblongata and pons, and is grayish in colour. Along Parts in it 
its centre is a median fissure, which ends below, near the point of reece ea 
the calamus, in a minute hole,—the aperture of the canal of the gna central 
cord. On each side of the groove is a spindle- shaped elevation, canal. 
the fasciculus s. eminentia teres (0). This eminence reaches the Fasciculus 
whole length of the floor, and is pointed and little marked inferiorly, sone 
where it is covered by gray substance ; but it becomes whiter and 
more prominent superiorly, and its widest point is opposite the 
lower border of the pons. 

The outer border of the eminence is limited externally by a slight Fovew, 
groove, which points out the position of two small fosse (fovea 
anterior et posterior). The posterior (7) is near the lower end of posterior, 
the groove; and the anterior (p) is opposite the crus cerebelli. anterior. 
Above the anterior fossa is a deposit of very dark gray substance, Locus 
which has a bluish appearance as it is seen through the thin stratum “Tes: 
covering it ;* from it a bluish streak is Cintiaued upwards, at the 
outer edge of the eminentia teres, to the opening in the top of the 
fourth ventricle. 

Crossing the floor on each side, opposite the lower border of the White strie. 
pons, are some white lines, which vary much in their arrangement 
(fig. 55): they issue from the central median fissure, and enter the 
auditory nerve (p. 188). 

Besides the objects above mentioned, there are other eminences Eminences 
in the floor of the ventricle indicating ite position of the nuclei of a 
origin of certain nerves. 

In the lower half of the space are three slight eminences on each In lower 
side for the hypo- -glossal, vagus, and auditory nerves :—that for el 
the hypo-glossal is close to the middle line below, and corresponds one the 
with the lower pointed end of the eminentia teres. The other two, es 
outside that eminence, are placed in a line one above another, but 
separated by a well-marked groove (fovea posterior); the lower is vagus, 
the nucleus of the vagus and glosso-pharyngeal nerves, and the ae 
upper is the nucleus of the auditory nerve. Running into the lower aadihats and 
part of the vagus nucleus, is the nucleus of the accessory portion #°cessory- 
of the spinal accessory nerve. (See p. 189.) 

In the upper half of the space some other nerves take origin ie upper 
from nuclei, but there is only one projection. This is placed over "” 
the common nucleus of the sixth and the facial nerve: it is a 


* The term locus ceruleus has been applied to the spot, and the dark 
vesicular matter in it has been named substantia ferruginea. 
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rounded elevation on the outer part of the eminentia teres, about % 
line above the white cross strie on the floor, and close behind the 
fovea anterior. 

The fourth ventricle communicates at the upper part with the 
third ventricle through the Sylvian aqueduct ; and with the sub- 
arachnoid space of the cord and brain, through an aperture in the 
pia mater intervening between the medulla and the cerebellum : 
laterally, the ventricular space is extended for a short distance be- 
tween the cerebellum and the side of the medulla oblongata. 

The lining of the other ventricles is prolonged into this by the 
aperture of communication with the third. Covering the floor is a 
columnar epithelium, which is continuous with that in the upper 
part of the central canal of the spinal cord (Clarke). 

In this ventricle is a vascular fold—choroid plexus, on each side, 
similar to the body of the same name in the other ventricles. It is. 
attached to the inner surface of the membrane (pia mater) which 
closes the ventricle between the medulla and the cerebellum, and 
it extends upwards on the side of the opening into the sub-arach- 
noid space. Its vessels are supplied by the inferior cerebellar 
artery. 

Gray matter of fourth ventricle. The gray matter forms a sur- 
face-covering for the floor of the fourth ventricle. It is continuous. 
below with the gray commissure of the cord, and extends upwards. 
to the aqueduct of Sylvius (p. 195). The special nuclei have been 
referred to already (p. 229). 


Arch of the aorta furnishes to the neck, 
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CHAPTER III. 


DISSECTION OF THE UPPER LIMB. 
a 
Secrion I. 
THE WALL OF THE THORAX AND THE AXILLA, 


THE parts included in this section, viz., the wall of the chest and 
the axilla, are to be learnt within a fixed time, in order that the 
examination of the thorax may be undertaken. Whilst the dissection 
of the thorax is in progress, the student will have to discontinue his 
labours on the upper limb ; but, on the completion of that cavity, 
he must be ready to begin the part of the Back that belongs to him. 

Position. Whilst the body lies on the Back, the thorax is to be 
raised to a convenient height by a block ; and the arm, being slightly 
rotated outwards, is to be placed at a right angle to the trunk. 

Directions. Before the dissection is entered on, attention should 
be given to the depressions on the surface, to the prominences of 
muscles, and to the projections of the bones; because these serve as 
guides to the position of parts beneath the skin. 

Surface-marking. Between the arm and the chest is the hollow of 
the arm-pit, in which the large vessels and nerves of the limb are 
lodged. The extent of this hollow may be seen to vary much with 
the position of the limb to the trunk ; for in proportion as the arm 
is elevated, the fore and hinder boundaries are carried upwards and 
rendered tense, and the depth of the space is diminished. In this 
spot the skin is of a dark colour, and is furnished with hairs and 
large sweat glands. 

If the arm is forcibly raised and moved in different directions, 
whilst the fingers of one hand are placed in the arm-pit, the head 
of the humerus may be recognised. 

On the outer side of the limb is the prominence of the shoulder ; 
and immediately above it is an osseous arch, which is formed in- 
ternally by the clavicle, and externally by the spine and the acromion 
process of the scapula. Continued downwards from about the middle 
of the clavicle, is a slight depression between the pectoral and del- 
toid muscles, in which the coracoid process can be felt near that bone. 
A second groove, extending outwards from the sternal end of the 
clavicle, corresponds with the interval between the clavicular and 
sternal origin of the great pectoral muscle. 

Along the front of the arm is the prominence of the biceps 
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muscle ; and on each side of that eminence is a groove, which prominence: 
subsides inferiorly in a depression in front of the elbow-joint. The *"4 stoves. 
inner of the two grooves, the deepest, indicates the position of the 

brachial vessels. 

If the elbow joint be semiflexed, the prominences of the outer promi- 
and inner condyles of the humerus will be rendered evident, espe- v's 4, 
cially the inner. Below the outer condyle, and separated from it elbow joint. 
by a slight interval, the head of the radius projects ; it may be 
recognised by rotating the bone, the fingers at the same time being 
placed over it. At the back of the articulation is the prominence 
of the olecranon. 

Dissection. As the first step in the dissection, raise the skin from Dissection 

the side of the chest and the arm-pit, over the great pectoral muscle oe. 
and the hollow of the axilla, by means of the following incisions :— 
One is to be made along the middle of the sternum. <A second, 
carried along the clavicle for the inner two thirds of that hone, is to 
be continued down the front of the arm rather beyond the anterior 
fold of the arm-pit, and then to be turned across the inner surface 
of the arm as far as the hinder fold of the axilla. From the xiphoid 
cartilage a third cut is to be directed outwards over the side of the 
chest, as far back as to a level with the posterior fold of the 
arm-pit. 

The flap of skin now mayked out should be reflected outwards Reflect skin. 
beyond the axilla ; but it should be left attached to the body, in 
order that it may be used afterwards for the preservation of the part. 

The subcutaneous fatty layer of the thorax resembles the same Fasciew, 
structure in other parts of the body ; but in this region it does not superficial,. 
contain much fat. 

Beneath the subcutaneous layer is a deeper and stronger special and deep : 
fascia which closely invests the muscles, and is continuous with the 
deep fascia of the arm. It is thin on the side of the chest, but be- 
comes much thicker where it is stretched across the axilla. An where 
incision through it, over the arm-pit, will render evident its increased thickest. 
strength in this situation, and the casing it gives to the muscles 
bounding the axilla; and if the fore finger be introduced through 
the opening, some idea will be gained of its capability of confining 
an abscess in that hollow. 

Dissection. The cutaneous nerves of the side of the chest are to pissection 
be next sought. At the spots where they are to be found they are wee ae 
placed beneath the fat, so that the student must cut through it ; the chest, 
and those on the clavicle lie also beneath the platysma muscle. 

Small vessels will indicate the position of the nerves. 

Some of them (from the cervical plexus) cross the clavicle at trom cervi- 
the middle, and the inner part. Others (anterior cutaneous of the a8; 
thorax) appear at the side of the sternum,—one from each inter- 
costal space. And the rest (lateral cutaneous of the thorax) should 
be looked for along the side of the chest, about one inch below 
the anterior fold of the axilla, there being one from each intercostal and inter- 
space except the first : as the last-mentioned nerves pierce the wall costal; 
of the thorax, they divide into an interior and a posterior piece. 
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nerve of The posterior pieces of the highest two nerves are larger than 
Wrisbers. the rest. They are to be followed across the arm-pit, and a junc- 
tion is to be found there with a branch (nerve of Wrisberg) of 
the brachial plexus. 
Cutaneous Cutaneous nerves of the cervical plecus. These cross the clavicle 
nerves of and are distributed to the integuments over the pectoral muscle. 
plexus, The most internal branch (sternal) lies near the inner end of the 
bone, and reaches but a short distance below it. Other branches 
(clavicular), two or more in number and larger in size, cross the 
centre of the clavicle, and extend to near the lower border of the 
pectoralis major ; they join one or more of the anterior cutaneous 
nerves of the thorax. 
Cutaneous The cutaneous nerves of the thorax are derived from the trunks of 
branches of the intercostal nerves between the ribs (fig. 69). Of these there 
"are two sets:—One set, lateral cutaneous nerves of the thorax, 
arise from the trunks of the nerves about mid way between the 
spine and the sternum. The other set, anterior cutaneous nerves 
of the thorax, are the terminations of the same intercostal trunks 
at the middle line of the body. 
One along The anterior cutaneous nerves piercing the pectoral muscle, are 
middle line. qjrected outwards in the integuments as slender filaments. The 
offset of the second nerve joins a cutaneous branch of the cervical 
plexus ; and the others supply the integuments and the mammary 
gland. Small cutaneous branches of the internal mammary vessels 
accompany the nerves. 
‘The other] The lateral cutaneous nerves (fig. 69) issue with companion vessels 
ge NES between the digitations of the serratus muscle, and divide into an 
anterior and a posterior piece. There is not usually any lateral 
cutaneous nerve to the first intercostal trunk. 
these have The anterior offsets (°°?) bend over the pectoral muscle, and end 
anterior and jn the integuments and the mammary gland : they increase in size 
downwards, and the lowest give twigs to the digitations of the 
external oblique muscle. The cutaneous nerve of the second inter- 
costal trunk wants commonly the anterior offset. 
posterior The posterior offsets (°) end in the integuments over the latis- 
pee simus dorsi muscle and the back of the scapula, and decrease in size 
from above down. a, 
‘One reaches The branch of the second intercostal nerve is larger than the 
: * rest, and perforates the fascia of the axilla ; it supplies the integu- 
ment of the arm (p. 266), and is named intercosto-humeral. As it 
crosses the axilla it is divided into two or more pieces, and is 
connected to the nerve of Wrisberg (°) by a filament of variable 
size. 
Third nerve. The branch of the third intercostal gives filaments likewise to 
the arm-pit and the inner part of the arm. 
Office of the _ The MAMMA is the gland for the secretion of the milk, and is 
: situate on the lateral aspect of the fore part of the chest.* 


two rows. 


* Tf the student has a male body, he may disregard the description of the 
mamma; and if the body is a female, he may set aside the breast for a more 
convenient examination of its structure. 
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Resting on the great pectoral muscle, it is hemispherical in form, Form ana 
but it is rather most prominent at the inner and lower aspects. Its Position 
dimensions and weight vary greatly. In a breast not enlarged by Ys... 
lactation, the width is commonly about four inches. Longitudinally it 
extends from the third to the sixth or seventh rib, and transversely 
from the side of the sternum to the axilla. Its thickness is about 
one inch and a half. The weight of the mamma ranges from six and weight. 
to eight ounces. 

Nearly in the centre of the gland (rather to the inner side) rises Position and 
the conical or cylindrical projection of the nipple or mamilla. This nie oe 
prominence is about half an inch or rather more in length, is slightly 
turned outwards, and presents in the centre a shallow depression, 
where it is rather redder. Around the nipple is a coloured ring,— the areola: 
‘the areola, about an inch in width, whose tint is influenced by the 
-complexion of the body, and is altered during the times of men- colour is 
-struation, pregnancy, and lactation. The skin of the nipple and Ce 
areola is provided with numerous papille and lubricating glands ; ae 
and on the surface are some small tubercles marking the position 
of the ducts of the glands. 

In the male the mammary gland resembles that of the female in Breast of 
general form, though it is less prominent ; and it possesses a small "° pale. 
nipple, which is surrounded by an areola provided with hairs. The 
glandular or secretory structure is imperfect. 

Structure. In its texture the mamma resembles those compound Structure. 
-glands which are formed by the vesicular endings of branched 
ducts. It consists of small vesicles which are united to form 
Jobules and lobes. Connected with each lobe is an excretory or 
lactiferous duct. : 

A layer of areolar tissue, containing fat, surrounds the gland, vesting 
-and penetrates into the interior, subdividing it into lobes ; but in 
the ultimate structure of the gland, and in the nipple and areola, 
there is not any fatty substance. Some fibrous septa fix the gland and fibrous 
to the skin, and support it; these are the ligamenta suspensoria of “*"* 
Sir A. Cooper. 

Vesicles. The little vesicles or cells at the ends of the most minute Zorente pat 
ducts are rounded in shape, and when filled with milk or mercury vesicles. 
-are just visible to the naked eye, being about the size of a small 
pinhole in paper. (Cooper.) Each is surrounded externally by a 
close vascular network. 

Lobules and lobes. A collection of the vesicles around their ducts yedcle 
form the lobule or glandule, which varies in size from a pin’s head joules, and 
to a small tare. By the union of the lobules the lobes are produced, {°P\\°s 
of which there are about twenty altogether, and each is provided 
with a distinct duct. 

The ducts issuing from the several lobes (about twenty) are named Lactifeeins 
from their office galactophorous ; they converge to the areola, where a 
they swell into oblong dilatations or reservoirs (sacculi) of one- 
sixth to one-third of an inch in width. Onwards from that spot the 
ducts become straight; and, surrounded by areolar tissue and 
vessels, are continued through the nipple, nearly parallel to one 
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epee on end another, and gradually narrowing in size, to open on the summit 
hippie. . . : 
—— by apertures varying from the size of a bristle to that of a common 


pin. 
Structure. Like many other excretory ducts, the milk tubes consist of an 
external or fibrous, and of an internal or mucous coat ; they and 
; the vesicles are sheathed by a columnar epithelium, which becomes 


flattened towards the outer opening. 
eee one Beneath the skin of the nipple and areola are branched lubricating 
c glands, which open on the tubercles before mentioned. 


Arteries of Bloodvesscls.—The arteries are supplied by the axillary, internal mammary, 

the gland and intercostal, and enter both surfaces of the gland. The veins end principally 

and veins. in the axillary and internal mammary trunks ; but others enter the inter- 

- costal veins. 

Nerves. The nerves are supplied from the anterior and lateral cutaneous branches of 
the thorax, viz., from the third, fourth, and fifth intercostal nerves. 

Lymphatics. |The /ymphatics of the inner side open into the anterior mediastinal glands : 
but on the outer side they reach the axillary glands. 


Dissection Dissection (fig. 69). With the limb in the same position to the 

of pectoral trunk, the student is first to remove the fascia and the fat from the 
surface of the great pectoral muscle. In cleaning the muscle the 
scalpel should be carried in the direction of the fibres, viz., from the 
arm to the thorax ; and the dissection may be begun at the lower 
border on the right side, and at the upper border on the left side. 

Remove fat The fascia and the fat are to be taken from the axilla, without 

of axilla, injury to the numerous vessels, nerves, and glands in the space. 
The dissection will be best executed by cleaning first the large 
axillary vessels at the outer part, where these are about to enter 

follow the arm: and then following their branches which are directed 

vessels. to the chest, viz., the long thoracic under cover of the anterior 
boundary, and the circumflex and subscapular vessels and nerves 
along the posterior boundary. Some arterial twigs entering the 
axillary glands should be traced out. 

Clean back In taking away the fascia and fat from the muscles in the posterior 
ofspace. —_houndary of the space, the small internal cutaneous nerve of the 
musculo-spiral should be looked for near the great vessels. 

Trace nerves The large nerves of the brachial plexus are then to be defined. 

pes"; The smallest of these, which possibly may be destroyed, is the nerve 
of Wrisberg : it lies close to the hinder edge of the axillary vein, 

and joins with the intercosto-humeral nerve. 
andoninner When cleaning the serratus muscle on the ribs the student is to 


all. : . : ‘ 
bal seek on its surface the posterior thoracic nerve; and to trace the 
posterior offsets of the intercostal nerves crossing the axilla. 
THE AXILLA. 
Situation The axilla is the hollow betwee 
= é een the arm and the chest (fig 69). 


the arm-pit, It is somewhat pyramidal in form, and its apex is directed upwards 
to the root of the neck. The space is larger near the thorax than 
at the arm, and its boundaries are as follows :-— 

Boundaries, | Boundaries. In front and behind the space is limited by folds. 
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which are constructed by the muscles passing from the trunk to 

the upper limb. In the anterior fold are the two pectoral muscles, The pectoral 
but these take unequal shares in its construction, in consequence of os tay an 
the difference in their size and shape :—thus the pectoralis major 

A extends over the whole front of the space, reaching from the 

‘clavicle to the lower edge of the anterior fold ; whilst the pectoralis 

minor B, which is a narrow muscle, corresponds only with the 

middle third of the space. In the posterior boundary, from above 


Fig. 69.* 


«downwards, lie the subscapularis F, the latissimus dorsi muscle p, 


and the teres major E: this boundary reaches farther out than the eae 
anterior, especially near the humerus ; and its lower margin, which ana subsca- 


1 iSsi °S1. DIO] ularis be- 
is formed by the latissimus dorsi, projects forwards beyond the level ea 
of the subscapularis. 


= : : : a . nz7 Parts at the 
On the inner side of the axilla lie the first four ribs, with their ead 


intervening intercostal muscles, and the part of the serratus magnus 
© taking origin from those bones. On the outer side the space has outer sides. 


* View of the dissected axilla (Illustrations of Dissections.) Muscles: A. 
Pectoralis major. 8. Pectoralisminor. c. Serratus magnus.  D, Latissimus 
dorsi. &. Teres major. ¥. Subscapularis. @. Coraco-brachialis. H. Biceps. 
Vessels: a. Axillary artery. 0, Axillary vein. c. Subscapular vein. d. 
Subscapular artery. e¢. Posterior circumflex artery. Nerves: 1. Median. 
2. Internal cutaneous. 3. Ulnar. 4. Musculo-spiral. 5. Nerve of Wrisberg. 
6. Internal cutaneous of musculo-spiral, 7. Subscapular. 8. Posterior pieces 
of the lateral cutaneous of the thorax. 9. Anterior pieces of cutaneous of 
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but small dimensions, and is limited by the humerus and the coraco-- 
brachialis and biceps muscles (@ and #). 

The apex of the hollow is situate between the clavicle, the upper” 
margin of the scapula, and the first rib ; and the forefinger may be 
introduced into the space for the purpose of ascertaining the upper 
boundaries, and the depth. The base or widest part of the pyramid 
is turned downwards, and is closed by the thick aponeurosis reach- 
ing from the anterior to the posterior fold. 

Contents of the space. In the axilla are contained the axillary vessels: 
and the brachial plexus, with their branches ; some branches of the 
intercostal nerves ; together with lymphatic glands, and a large 
quantity of loose areolar tissue and fat. 

Position of the trunks of vessels and nerves. The large axillary artery 
(a) and vein () cross the outer portion of the space in passing from 
the neck to the upper limb. The part of each vessel now seen lies. 
close to the humerus, reaching beyond the line of the anterior fold 
of the arm-pit, and is covered only by the common superficial cover- 
ings, viz., the skin, the fatty layer or superficial fascia, and the deep 
fascia. Behind the vessels are the subscapularis (¥) and the tendons. 
of the latissimus and teres muscles (D and E). To their outer side 
is the coraco-brachialis muscle (a). 

On looking into the space from below, the axillary vein (0) lies. 
on the thoracic side of the artery. 

After the vein has been drawn aside, the artery will be seen 
amongst the large nerves of the upper limb, having the median 
trunk (') to the outside, and the ulnar (*) and the small nerve of’ 
Wrisberg (°) to the inner side; the internal cutaneous (*) gene- 
rally superficial to, and the musculo-spiral (*) and circumflex nerves 
beneath it. This part of the artery gives branches to the side of the 
chest and the shoulder. The vein receives some branches in this 
spot. 

Position of the branches of vessels and nerves. The several branches 
of the vessels and nerves have the undermentioned position with 
respect to the boundaries :— 

Close to the anterior fold, and concealed by it, the long thoracic 
artery runs to the side of the chest ; and taking the same direction 
though nearer the middle of the hollow, are the small external sain: 
mary artery and vein. 

Extending along the posterior fold, within its lower margin and 
in contact with the edge of the subscapularis muscle, are the sub- 
scapular vessels and nerves (d and’); and near the humeral end’ 
of the subscapularis the posterior circumflex vessels and nerve (ey 
bend backwards beneath the large axillary trunks. 

On the inner boundary, at the upper part, are a few small branches. 
of the superior thoracic artery, which ramify on the serratus muscle - 
but these are commonly so unimportant, that this part of the axillary 
space may be considered free from vessels with respect to any surgical 
operation. Lying on the surface of the serratus magnus, is the nerve 
to that muscle ; and perforating the inner boundary of the space 
are the lateral cutaneous nerves of the thorax,—two or more enGie. 
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of which are directed across the axilla to the arm, and receive the. 
name intercosto-humeral. 

The lymphatic glands of the axilla are arranged in two sets : one Iymphatie 
is placed along the inner side of the bloodvessels ; and the other oe tag the 
occupies the lower and hinder parts of the space, lying near and 
along the posterior boundary. Commonly they are ten or twelve 
in number ; but in number and size they vary much. Small vas- 
cular twigs from the branches of the axillary vessels are furnished 
to them. 

The glands by the side of the bloodvessels receive the lymph- 
atics of the arm ; and those along the hinder boundary are joined 
by the lymphatics of the fore part of the thorax and posterior sur- 
face of the Back, as well as by some from the mamma. Most of 
the efferent ducts unite to form a trunk, which opens into the lym- end in the 
phatic duct of the neck of the same side ; some may enter separately eee 
the subclavian vein. 

The PECTORALIS MAJOR, A, is triangular in shape, with the base at Pectoralis 
the thorax and the apex at the arm. It arises internally from the ede 
front of the sternum, and the cartilages of the true ribs except the Origin from 
last ; superiorly from the sternal half of the clavicle ; and inferiorly clavicle. 
from the aponeurosis of the external oblique muscle of the abdomen. 

From this wide origin the fibres take different directions,—those 

from the clavicle being inclined obliquely downwards, and those 

from the lower ribs upwards beneath the former ; and all end in a 
tendon, which is inserted into the outer edge of the bicipital groove ae 
of the humerus for about two inches. ansaid 

This muscle bounds the axilla anteriorly, and is connected some- 
times to its fellow by fibres in front of the sternum. Besides the 
superficial structures and the mamma, the platysma covers the pec- 
toralis major close below the clavicle. A lengthened interval, which Parte cover- 
corresponds with a depression on the surface, separates the clavicu- aie 
lar from the sternal attachment. One border (outer) is in contact $d along 
with the deltoid muscle, and with the cephalic vein and a small : 
artery ; and the lower border forms the margin of the anterior fold 
of the axilla. The parts covered by the muscle will be seen sub- 
sequently. 

Action. If the humerus is hanging, the muscle will move for- Use on the 
wards the limb until the elbow reaches the front of the trunk, and ines 
will rotate it in. 

When the limb is raised, the pectoralis depresses and adducts it ; tised, 
and acting with other muscles inserted into the opposite side of the 
humerus, it may dislocate the head of that bone when the lower end 
is fixed, as in a fall on the elbow. 

Supposing both limbs fixed as in climbing, the trunk will be 
raised by both muscles ; and the ribs can be elevated in laborious 
breathing. 

Dissection (fig. 70). The great pectoral muscle is to be cut across Dissection. 
now in the following manner :— 

Only the clavicular part is to be first divided, so that the branches Cut clavicu- 


lar part of 
of the nerve and artery to the muscle may be found. Reflect the the pectoral. 
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cut part of the muscle, and press the limb against the edge of the 
table, for the purpose of raising the clavicle and rendering tight 
the fascia attached to that bone; on carefully removing the fat, 
and a piece of fascia prolonged from the upper border of the small 
pectoral muscle, the membranous costo-coracoid sheath will be seen 
close to the clavicle, covering the axillary vessels and nerves. 

At this stage the cephalic vein is to be defined as it crosses in- 
wards to the axillary vein. A branch of nerve (anterior thoracic), 
and the acromial thoracic artery, which perforate the tube of mem- 
brane around the vessels, are to be followed to the pectoral muscles. 

The remaining part of the pectoralis major may be cut about its 
centre, and the pieces may be thrown inwards and outwards. Any 
fat coming into view is to be removed ; and the insertion of the 
tendon of the pectoralis is to be followed to the humerus. 

Insertion of the pectoralis. The tendon of the pectoralis consists of 
two parts, anterior and posterior, at its attachment to the bone ;— 
the anterior receives the clavicular and upper sternal fibres, and 
joins the tendon of the deltoid muscle; and the posterior gives 
attachment to the lower ascending fibres. The tendon is from two 
inches to two inches and a half wide, and sends upwards one ex- 
pansion over the bicipital groove to the capsule of the shoulder 
joint, and another to the fascia of the arm. 

Parts covered by the pectoralis. The great pectoral muscle covers 
the pectoralis minor, and forms alone, above and below that muscle, 
the anterior boundary of the axilla. Between the pectoralis minor 
and the clavicle it conceals the subclavius muscle, the sheath con- 
taining the axillary vessels, and the branches perforating that 
sheath. Below the pectoralis minor it lies on the side of the chest, 
on the axillary vessels and nerves, and on the biceps and coraco- 
brachialis muscles near the humerus. 

The PECTORALIS MINOR (fig. 70, ®) resembles the preceding muscle 
in shape, and is extended like it from the thorax to the arm. Its 
origin is connected by slips with the third, fourth, and fifth ribs, 
external to their cartilages ; and between the ribs, with the aponeu- 
rosis covering the intercostal muscles. The fibres converge to their 
insertion into the anterior half of the upper surface of the coracoid 
process of the scapula. 

This muscle is placed before the axillary space, and assists the 
pectoralis major in forming the middle of the anterior boundary : 
in that position it conceals the axillary vessels and the accompany- 
ing nerves. The upper border lies near the clavicle, but between 
it and that bone is an interval of a somewhat triangular form. The 
lower border projects beyond the pectoralis major, close to the 
chest ; and along it the long thoracic artery lies. The tendon of 
insertion is united with the short head of the biceps and the coraco- 
brachialis. 

Action. Acting with the serratus magnus it moves the scapula 
forwards and somewhat downwards. 

In laborious breathing it becomes an inspiratory muscle, as it 
takes its fixed point at the scapula. 
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Dissection. Supposing the clavicle raised by the pressing backwards Dissection 
the arm, as before directed, the tube of fascia around the vessels ole 
will be demonstrated by making a transverse cut in the costo-cora- fascia. 
coid membrane near the clavicle, so that the handle of the scalpel 
can be passed beneath it. By raising the lower border of the sub- 
clavius this muscle will be seen to be incased by fascia, which is 
attached to the bone both before and behind it. 

The costo-coracoid membrane, or ligament (fig. 70), is a firm Costo-cora- 
membranous band, which receives this name from its attachment on ee ey 
the one side to the rib, and on the other to the coracoid process of the 
scapula. Between those points it is inserted into the clavicle, en- conceals 
closing the subclavius muscle ; and is joined by the piece of fascia i aa 
that incases the small pectoral muscle. From its strength and 
position it gives protection to the vessels surrounded by their loose 
sheath. 

When traced downwards it is found to descend on the axillary and joins 
vessels and nerves, joining externally the fascia on the coraco- ee 
brachialis muscle, and blending with the sheath of the axillary 
vessels beneath the small pectoral muscle. Its extent is not so 
great on the inner as on the outer side, for internally it reaches but a 
very short distance on the axillary vein. 

The sheath of the axillary vessels and nerves, £, is derived from Sheath of 
the deep fascia of the neck, being prolonged from that on the YS: 
scaleni muscles ; and resembles, in its form and office, the funnel- 
shaped tube of membrane surrounding the femoral vessels in the 
upper part of the thigh. It is strongest near the subclavius muscle, strongest 
where the costo-coracoid band joins it. The anterior part of the ™ mc 5 
tube is perforated by the cephalic vein (e), the acromial thoracic 
artery (a), and the anterior thoracic nerve (’). 

Dissection. After the costo-coracoid membrane has been examined, Clean the 
the remains of it are to be taken away; and the subclavius muscle, Miia 
and the axillary vessels and nerves with their branches, are to be 
carefully cleaned. 

The sUBCLAVIUS MUSCLE (fig. 70, ”) is roundish in form, and is pa ies 
placed between the clavicle and the rib. It arises by a tendon from 
the first rib, at the junction of the osseous and cartilaginous parts, 
and in front of the costo-clavicular ligament. The fibres ascend is attactied 
obliquely, and are inserted into a groove on the under surface of Lal et nD. 

the clavicle, which reaches between the two tubercles (internal and 
external) for the attachment of the costo and coraco-clavicular 
ligaments. . 

The muscle overhangs the large vessels and nerves of the limb, sem 
and is enclosed, as before said, in a sheath of fascia. 7 

Action. It depresses the clavicle, and indirectly the scapula ; but Use. 
if the shoulder is fixed it elevates the first rib. 

The AXILLARY ARTERY (fig. 70) continues the subclavian trunk a 
to the upper limb. The part of the vessel to which this name 1s : 
applied is contained in the axilla, and extends from the lower extent ; 
border of the first rib to the lower edge of the teres major 

muscle (H). 
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In the axillary space its position will be marked by a line from 
the middle of the clavicle to the inner edge of the coraco-brachialis. 
Its direction will vary with the position of the limb to the trunk ; 
for when the arm lies by the side of the body the vessel is curved, 
its convexity being upwards ; and in proportion as the limb is re- 
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moved to a right angle with the chest, the artery becomes straight. 
In the upper part of the axilla the vessel is deeply placed, but it 
becomes superficial as it approaches the arm. 

Its connections with surrounding parts are numerous ; and the 
description of these will be methodised by dividing the artery into 
three parts—one above, one beneath, and one below the small 
pectoral muscle. 

Above the small pectoral muscle the artery is contained in the 
axillary sheath of membrane, £. This part is concealed by the clavi- 
cular portion of the great pectoral muscle. Behind it are the 


* Second view of the dissection of the thorax (Illustrations of Dissections). 
Muscles : A. Pectoralis major, cut. 3, Pectoralis minor. co. Serratus magnus. 
p. Subclavius. £. Axillary sheath. . Subscapularis. «. Latissimus dorsi. 
u. Teres major. J. Coraco-trachialis. x. Biceps. Vessels; a. Acromial- 
thoracic branch. 6. Long thoracic branch. c. Subscapular branch. d. Ax- 
illary artery. ¢. Cephalic vein. jf. Brachial veins joining the axillary vein, 
g. Nerves: 1 and 2. Anterior thoracic branches. 8. Subscapular branch. 
4, Nerve to the serratus. 5. Intercosto-humeral branch. 
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intercostal muscles of the first space and the first digitation of the 
serratus magnus. 

To the thoracic side is piaced the axillary vein (g). The cephalic vessels, 
‘vein ( and offsets of the acromial thoracic artery and vein, cross 
over it. 

On the acromial side lie the two cords of the brachial plexus, 4 2erves. 
separated from the vessel by a slight interval. Superficial to it lies 
-an anterior thoracic nerve ; and beneath, is the posterior thoracic. 

Beneath the pectoralis, the pectoralis minor and major B and A pea, 
‘are superficial to the axillary vessel. But there is not any muscle ike ts 
immediately in contact behind, for the artery is placed across the muscles, 
top of the axilla, particularly when the limb is in the position re- 

‘quired by the dissection. 

The companion vein (q) lies to the inner side, but separated from vein, 
*the arterial trunk by a bundle of nerves. 

In this position the cords of the brachial plexus lie around it, one and nerves. 
being outside, a second inside, and a third beneath the artery. 

Beyond the pectoralis minor the artery is concealed in part by the And beyond 
‘lower border of the great pectoral muscle A, but thence to its be a 
‘termination it is covered only by the integuments and the fascia. 

Beneath it are the subscapularis muscle, F, and the tendons of the yer . 
latissimus and teres, G and H. To the outer side is the coraco- * 
‘brachialis muscle, J. 

The axillary vein remains as above on the thoracic side of the with vein, 
‘artery. 

Here the artery lies in the midst of the large trunks of nerves and nerves. 
into which the brachial plexus has been resolved :—On the outer 
-side is the median nerve, with the musculo-cutaneous for a short 
distance ; and on the inner side are the ulnar, and the nerve of 
Wrisberg. Superficial to the vessel is the internal cutaneous ; and 
behind are the musculo-spiral and circumflex nerves, the latter 
extending only as far as the border of the subscapular muscle. 

The branches of the axillary artery are furnished to the wall of Branches to 
the thorax and the shoulder. The thoracic branches are four in ‘?*™ 
mumber ; two (superior and acromial thoracic) arise from the artery 
-above the pectoralis minor; one (alar thoracic) beneath the muscle ; 
and one (long thoracic) at the lower border. Three branches are 
supplied to the shoulder, viz., subscapular and two circumflex ; the and ae 
first springs opposite the edge of the muscle of the same name, and *"°"""™ 
“the others wind round the neck of the humerus. The last offsets 
are the external mammary and some muscular twigs. 

The superior thoracic branch is the highest and smallest offset, hae 
and arises opposite the first intercostal space ; it ramifies on the side i 
-of the chest, anastomosing with the intercostal arteries. 

The acromial thoracic branch (fig. 70, @) is a short trunk on the sonata 
front of the artery, which appears at the upper border of the pecto- jarge, 
yalis minor, and opposite the interval between the large pectoral 
and deltoid muscles. Its branches are directed inwards, outwards, 
cand upwards :— 

a. The inner set supply the thoracic muscles, and give a few offsets and supplies 
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to the side of the chest to anastomose with the intercostal and other 
thoracic arteries. 

b. The outer or acromial set end mostly in the deltoid ; but one 
small artery accompanies the cephalic vein for a short distance ; 
and another (inferior acromial) perforates the deltoid muscle, and 
anastomoses on the acromion with a branch of the suprascapular 
artery of the neck. 

c. One or two small twigs ascend to the subclavius and deltoid 
muscles. 

The alar thoracic is very inconstant as a separate branch, and its 
place is taken by offsets of the subscapular and long thoracic arteries ; 
it is distributed to the glands and fat of the axillary space. 

The long thoracic branch is directed along the border of the pecto- 
ralis minor (fig. 70, 0) to about the sixth intercostal space ; it supplies 
the pectoral and serratus muscles, and anastomoses, like the other 
branches, with the intercostal and thoracic arteries. In the female 
it gives branches to the mammary gland. 

An external mammary artery is commonly met with, especially im 
the female ; its position is near the middle of the axilla with a 
companion vein. It supplies the glands, and ends in the wall of 
the thorax below the preceding. 

The subscapular branch (fig. 70, ¢ courses with a nerve of the 
same name along the subscapularis, as far as the lower angle of 
the scapula, where it ends in branches for the serratus magnus, and 
the latissimus dorsi and teres muscles: it gives many offsets to the: 
glands of the space. 

Near its origin the artery sends backwards a considerable dorsal 
branch round the edge of the subscapular muscle: this gives an 
infrascapular offset to the ventral aspect of the scapula, and then 
turns to the dorsum of that bone, where it will be afterwards dis-. 
sected. 

The subscapular artery is frequently combined at its origin with. 
other branches of the axillary, or with branches of the brachial! 
artery. 

The circumflex branches (anterior and posterior) arise near the 
border of the subscapular muscle. One turns in front of, and the 
other behind the humerus. They will be followed in the examina 
tion of the arm. 

Small muscular offsets enter the coraco-brachialis muscle. 

The AXILLARY VEIN (g) continues upwards the basilic vein of the 
arm and has the same extent and connections as the axillary artery.. 
It lies to the thoracic side of its artery, and receives thoracic and 
shoulder branches. Opposite the subscapular muscle it is joined 
externally by a large vein, which is formed by the union of the 
vene comites of the brachial artery; and near the clavicle the 
cephalic vein opens into it. 

Dissection. To follow out the branches of the brachial plexus, 
cut through the pectoralis minor near its insertion into the coracoid 
process, and turn 1t towards the chest, but without injuring the 
thoracic nerves in contact with it. The axillary vessels are next to. 
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be cut across below the second rib,* and to be drawn down with 
hooks ; and their thoracic branches may be removed at the same 
time. A dense fascia is to be cleared away from the large nerves 
of the plexus. 

The BRACHIAL PLEXUS results from the union of the anterior Nerves 
branches of the four lower cervical nerves with the first dorsal (in carta 
part) ; and a slip is added to it above from the lowest nerve in P!e*¥s. 
the cervical plexus. It is placed partly in the neck, and partly in ts situation 
the axilla, and is divided opposite the coracoid process into large 
trunks for the supply of the limb. The part of the plexus above 
the clavicle is described in the dissection of the head and neck (p. 72). 

The part below the clavicle has the same connections with the sur- and connec- 
rounding muscles as the axillary artery. The nerve trunks interlace eet 
in it generally in the following manner :— 

At first the plexus consists of two bundles of nerves, which lie The nerves 
on the outer side of the attery-aud are thus constituted ;—the one Pye 
nearest the vessel is formed by the last cervical with the part of 
the first dorsal nerve; and the other, by the fifth, sixth, and seventh 
cervical nerves. A little lower down a third or posterior cord is 
produced by the union of two fasciculi, one from each of the other 
bundles ; so that, beneath the small pectoral muscle, the plexus con- around the 
sists of three large cords, one being on the outer side, another on “™” 
the inner side, and the third behind the vessel. Occasionally there 
may be some deviation from the above mentioned arrangement. 

The branches of the plexus below the clavicle arise from the and give 
several cords in the following way :— Smee 

The outer cord gives origin to one anterior thoracic branch, the from the 
musculo-cutaneous trunk, and the outer head of the median nerve. outer; 

The inner cord produces a second anterior thoracic nerve, the immer, and 
inner head of the median, the internal cutaneous, the nerve of 
Wrisberg, and the ulnar nerve. 

The posterior cord furnishes the subscapular branches, and ends posterior 
in the circumflex and musculo-spiral trunks. re 

_" Only the thoracic and subscapular nerves are dissected to their nga 
termination at present ; the remaining nerves will be seen in the viz., ‘ 
arm. 

The anterior thoracic branches (fig. 70, + and *), two in number, two anterior 
are named outer and inner, like the cords from which they come. ee 

The outer nerve crosses inwards over the axillary artery, to the outer 
under surface of the great pectoral muscle in which itends. On the 
inner side of the vessel it communicates with the following branch. 

The inner thoracic branch turns upwards between the artery and and inner. 
vein, and after receiving the offset from the other, ends in many 
branches to the under surface of the pectoralis minor. Some twigs 
enter the great pectoral muscle, after passing either through the 
pectoralis minor or above its border. 

The subscapular nerves are three in number, and take their names pe 
from the muscles supplied :— 


* The student must be careful not to cut the vessels higher than the spot 
mentioned, otherwise he will injure the dissection of the neck. 
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The branch of the subscapularis is the highest and smallest, and 
enters the upper part of that muscle. 

The nerve of the teres major gives a small offset to the inferior — 
part of the subscapularis, and ends in its muscle. 

A long nerve of the latissimus dorsi (*) takes the course of the 
subscapular artery along the posterior wall of the axilla, and enters 
the fleshy fibres near the outer end. 

Another small nerve, nerve to the serratus (*), (posterior thoracic), 
lies on the surface of the serratus muscle. It arises above the 
clavicle (p. 72), from the fifth and sixth cervical nerves ; it 
descends behind the axillary artery, and enters that surface of the 
serratus magnus which is turned towards the axilla. 

The LATISSIMUS DORSI MUSCLE, G, may be examined as far as it 
enters into the posterior fold of the axilla. Arising from the spinal 
column and the back of the trunk, and crossing the lower angle of 
the scapula, the muscle ascends to be inserted into the bottom of 
the bicipital groove by a tendon, one inch and a half in width, in 
front of the teres; at the lower border aponeurotic fibres connect 
the two, but a bursa intervenes between them near the insertion. 

Dissection. 'To lay bare the serratus muscle between the side of 
the chest and the base of the scapula, the arm is to be drawn from 
the trunk, so as to separate the scapula from the thorax. The nerves 
of the brachial plexus may be cut through opposite the third rib ; 
and the fat and fascia should be cleaned from the muscular fibres. 

The SERRATUS MAGNUS MUSCLE (fig. 71, A) extends between 
the scapula and the thorax. It arises by nine pointed processes 
from the outer surface of the eight upper ribs,—the second rib 
having two pieces ; and between the ribs it takes origin from the 
aponeurosis covering the intercostal muscles. The fibres converge 
towards the base and angles of the scapula, but from a difference 
in their direction the muscle appears to consist of three parts. 

The upper part is attached internally to the first two ribs and an 
aponeurotic arch between them; and externally, to an impressign 
on the ventral surface of the upper angle of the scapula. A middle. 
part, which is very thin, extends from the second, third, and fourth 
ribs, to the base of the shoulder bone. And a lower part, which is 
the strongest, is connected on the one side with four ribs (fifth, 
sixth, seventh, and eighth), where it digitates with like processes 
of origin of the external oblique muscle ; and, on the other side, it 
is fixed into the special surface on the costal aspect of the lower 
angle of the scapula. 

The serratus is applied against the ribs and the intercostal muscles, 
and is partly concealed by the pectoral muscles and the axillary 
vessels and nerves : in the ordinary position of the arm the scapula 
and the subscapularis are in contact with it. 

Action. The whole muscle acting, the scapula is carried forwards. 
But the lower and stronger fibres can move forwards the lower 
angle, rotating the bone around an axis through the centre, and 
raise the acromion. 


Dissection. The intercostal muscles will be brought into view by 
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‘detaching the processes of origin of the serratus from the ribs for of the inter. 
a couple of inches, and by taking away the loose tissue on the sur- ee 
face. Towards the front of the chest is a thin aponeurosis, which : 
‘is continued forwards from each external intercostal to the sternum ; 

‘this is to be retained in the third intercostal space. Some of the 

lateral cutaneous nerves should be preserved. 

The INTERCOSTAL MUSCLES are named from their position between Intercostal 
the ribs. There are two layers in each space, but neither occupies ee 
the whole length of the 
‘space. The direction of Fig. 71.* 
the fibres differs in each 
‘stratum ; for, whilst the 
fibres of the external 
muscle run very ob- 
liquely downwards and 
forwards, those of the 
internal have an oppo- 
‘site direction between 
the osseous parts of the 
ribs, so that the two sets 
cross. 

The external muscle is 
fixed to the outer mar- 
‘gin of the ribs of each 
intercostal space, and 
consists of fleshy and 
tendinous fibres. Pos- 
teriorly the fibres begin 
‘at or near the tubercle 
‘of the rib; and ante- 
riorly they end short of the middle line, but after a different 
‘manner in the upper and lower spaces :—lIn the intervals between difference 
the true ribs, they cease near the costal cartilages, and a thin }pove and 
aponeurosis is continued onwards from the point of ending to the 
‘sternum. In the lower spaces they are continued between the 
cartilages (Theile) reaching the end of the ribs in the last two. 

Dissection. The internal intercostal muscle will be seen by cutting Dissection 
through and removing the external layer and the fascia in one of muscle} 
the widest spaces, say the second; it will be recognised by the 
‘difference in the direction of the fibres. 

Far back between the two muscles, and close to the rib above, A cee ae 
the intercostal nerve and artery will appear. A branch of the nerve ° : 
to the surface (lateral cutaneous of the thorax) should be followed 
through the external muscle ; and the trunk of the nerve is to be 
‘traced forwards in one or more spaces to the sternum, and the sur- 
face of the thorax. , 

The hinder part of these muscles will be seen in the dissection of 
the Back and thorax. 
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* Diagram of the serratus magnus muscle, A, attachments. 
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The internal intercostal muscle, attached to the inner border of 
the ribs bounding the intercostal space, begins in front at the ex- 
tremity of the ribs, and ceases behind near their angles. Posteriorly 
they do not end at the same distance from the spine, for the upper 
and lower approach nearer than the middle ; and, anteriorly, in the 
two lowest spaces, the muscular fibres are continuous with the 
internal oblique of the abdomen. One surface is covered by the 
external muscle and in part by the intercostal vessels and nerve ; 
and the opposite surface is in contact with the pleura. ' 

Action. By the alternate action of the intercostal muscles the ribs 
are moved in respiration. 

The external intercostals elevate the ribs and evert the lower edges, 
so as to enlarge the thorax in the antero-posterior and transverse 
directions : they come into play during inspiration. 

The internal intercostals act in a different way at the side and fore 
part of the chest. 

Between the osseous parts of the ribs they depress and turn in 
those bones, diminishing the size of the thorax; and they are 
brought into use in expiration. 

Between the rib-cartilages they raise the ribs, and become muscles 
of inspiration, like the outer layer. 

If both sets of muscles contract simultaneously the motion of 
the ribs will be arrested; or if two or more ribs are broken near 
the spinal column, the muscles of the space or spaces injured will 
be unable to move these bones. 

Dissection. To bring into view the triangularis sterni muscle and 
the internal mammary vessels, the cartilages of the true ribs, except 
the first and seventh, are to be taken away with the intervening: 
muscles on the right side of the body ;* but the two ribs mentioned 
are to be left untouched for the benefit of the dissectors of the 
abdomen and head and neck. Small arteries to each intercostal 
space and the surface of the thorax, and the intercostal nerves, are: 
to be preserved. The surface of the triangularis sterni will be 
apparent when the loose tissue and fat are removed. 

The TRIANGULARIS STERNI (fig. 72, A) is a thin muscle beneath 
the costal cartilages. It arises internally from the side of the 
xiphoid cartilage, from the side of the sternum as high as the third 
costal cartilage, and usually from the inner ends of the lower three 
true costal cartilages. Its fibres are directed outwards, the upper 
being most oblique, and are inserted by fleshy fasciculi into the true 
ribs except the last two and the first, at the junction of the bone 
and cartilage, and into an aponeurosis in the intercostal spaces. 

The muscle is covered by the ribs and the internal intercostals, 
and by the internal mammary vessels and the intercostal nerves. 
It lies on the pleura. Its lower fibres touch those of the transyer- 
salis abdominis. 


Action. The muscle assists in depressing the anterior ends of the 


* On the left side the vessels and the muscle will have been dest 
the injection of the body. een destroyed by 
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ribs; and by diminishing the size of the thorax, it becomes an 
-expiratory muscle. 

The internal mammary artery is a branch of the subclavian Intemal 
(p. 70), and enters the thorax beneath the cartilage of the first ™’™™"Y 
rib. It is continued through the thorax, lying beneath the costal 
cartilages and about half an inch from the sternum, as far as the 
interval between the sixth and seventh ribs; there it gives ex- 
ternally a large muscular branch (musculo-phrenic), and passing 
beneath the seventh :; aaeaene 
rib, enters the sheath Figo wae" through 

thorax to 
-of the rectus muscle abdomen. 
in the wall of the 
abdomen. In the 
chest the artery lies 
-on the pleura and 
the triangularis sterni, 
and is crossed by the 
intercostal nerves. It 
is accompanied by 
two veins, and by a 
chain of lymphatic 
glands. The follow- 
ing branches take ori- 
gin in the thorax :— 

a. A small branch 
(comes nervi phrenic) 
arises as soon as the 
artery enters the chest, and descends to the diaphragm along the 
phrenic nerve. 

b. A few small mediastinal branches are distributed to the rémaings mediastinal, 
of the thymus gland, the pericardium, and the triangularis sterni 
muscle. 

c. Two anterior intercostal branches turn outwards in each space, intercostal, 
one being placed on the border of each costal cartilage, and termi- "4 
nate by anastomosing with the aortic intercostal arteries. 

d. Perforating branches, one or two opposite each space, pierce pene 
the internal intercostal and pectoral muscles, and are distributed ; 
on the surface of the thorax with the anterior cutaneous nerves: 
the lower branches supply the mamma in the female. 

e. The musculo-phrenic branch courses outwards beneath the musculo- 
cartilages of the seventh and eighth ribs, and enters the wall of Pprene 
the abdomen by perforating the diaphragm: it supplies anterior 
branches to the lower intercostal spaces. Its termination will 
appear in the dissection of the abdomen. 

Two veins accompany the artery ; these join into one trunk, which Veins. 
opens into the innominate vein. 

The intercostal nerves, seen now in the anterior part of their extent, Intercostal 
are the anterior primary branches of the dorsal nerves, and supply "°'* 
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* View from behind of the attachmeuts of the triangularis sterni muscle, A. 
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the wall of the thorax. Placed at first between the layers of the- 
intercostal muscles, each gives off the lateral cutaneous nerve of 
the thorax, about midway between the spine and the sternum. 
Diminished in size by the emission of that offset, the trunk is con-~ 
tinued onwards, at first in, and afterwards beneath the internal 
intercostal muscle as far as the side of the sternum, where it ends. 
as the anterior cutaneous nerve of the thorax. Branches supply 
the intercostal muscles, and the triangularis sterni. 

The aortic intercostal arteries lie with the nerves between the strata 
of intercostal muscles, and nearer the upper than the lower rib. 
bounding the intercostal space. About the mid point of the space 
(from before back) the artery bifurcates :—one branch follows the- 
line of the upper rib, and the other descends to the lower rib ; both 
anastomose anteriorly with the intercostal offsets of the internal 
mammary artery. 

A small cutaneous offset is distributed with the lateral cutaneous. 
nerve of the thorax ; and other branches are furnished to the thoracic 
wall. 

Directions. The dissector of the upper limb waits now the ap-- 
pointed time for the examination of the thorax. But as soon 
as the body is turned he is to take his share in the dissection of 
the Back, and to proceed with the parts marked for him in. 
Chapter V. 

After the Back is finished the limb is to be detached from the- 
trunk by sawing the clavicle about the middle, and cutting through. 
the soft parts connected with the scapula. Af 


my 


Section II. 
SCAPULAR MUSCLES, VESSELS, NERVES, AND LIGAMENTS.. 


Position. After the limb has been separated from the trunk it is to. 
be placed with the subscapularis uppermost. : 

Dissection. The different muscles that have been traced to the 
scapula in the dissection of the front of the thorax and the Back. 
are now to be cleaned, and to be followed to their insertion ith. 
the bone. A small part of each, about an inch in length, should 
be left for the purpose of ascertaining the osseous attachment. 

Between the larger rhomboid muscle and the serratus magnus at 
the base of the scapula, run the posterior scapular artery and vein 
whose ramifications are to be traced. x 

To the borders and the angles of the scapula the following muscles. 
are connected :— 

From the upper margin of the scapula arises one muscle, the omo- 
hyoid (fig. 73, £). At its origin that muscle is about half an inch 
wide ; it is attached to the edge of the bone behind the notch and. 
sometimes to the ligament which converts the notch into a Sh 

The lower margin, or costa, gives origin to the long head of the 
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triceps (fig. 79, A), and to some fibres of the teres major ; but these 
attachments will be ascertained in the progress of the dissection. 

The base of the bone has many muscles inserted into it (fig. 74). into the 
Between the superior angle and the spine is the levator anguli *S°: 
scapulx, H. Opposite the spine the rhomboideus minor, J, is fixed. 

And between the spine and the inferior angle the rhomboideus major, 

K, is attached: the upper fibres of this muscle end often in an 
aponeurotic arch, and 
are connected  indi- 
rectly to the bone by 
means of an expan- 
sion from it. Internal 
to those muscles, and 
inserted into all the 
base of the scapula, is 
the serratus magnus 
muscle (fig. 73, D). 

On the inner surface 
of the upper and lower 
angles of the scapula 
the fibres of the serra- 
tus magnus are col- 
lected. On the outer 
surface of the inferior 
angle lies the teres 
major (fig. 79,G) which 
will be subsequently 
seen. 

The insertion of the into cora- 
small pectoral muscle cold processe 
into the fore part of the upper surface of the coracoid process may 
be ascertained at this stage of the dissection (fig. 73, F). 

Dissection. By the separation of the serratus from the subscapularis Dissection 
a thin fascia comes into view, which belongs to the last muscle, and 
is fixed to the bone around its margins : after it has been observed, 
it may be removed. 

The subscapularis muscle is to be followed forwards to its insertion of sub- 
into the humerus. Next, the axillary vessels and nerves, and the off- 8°*PUla"s. 
sets of these to the muscles, should be well cleaned. 

The SUBSCAPULARIS MUSCLE (fig. 73, A) occupies the under surface subscapu- 
of the scapula, and is concealed by that bone when the limb is in ®"S 
its natural position. The muscle arises from the concave surface on fills the 
the ventral aspect of the scapula, except at the angles, and this at- hollow of 


«oO : scapula ; 
tachment reaches forwards nearly to the neck ; it is united also to 


into the: 
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* View of the subscapularis and the surrounding muscles. The other 
muscles fixed into the base of the scapula are shown in fig. 74. A. Sub- 
scapularis. 3B. Teres major. c. Latissimus dorsi. op, Serratus magnus. E. 
Omo-hyoideus. r. Pectoralis minor. «. Biceps. u. Coraco-brachialis. 


a, Supra-scapular artery. 1. Supra-scapular nerve passing through the 
notch. 
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the ridges of the bone by tendinous processes. Externally it is in- 
serted by a tendon into the small tuberosity of the humerus, and by 
fleshy fibres into the neck for nearly an inch below that process. 

By one surface the muscle bounds the axilla, and is in contact 
with the axillary vessels and nerves and the serratus magnus. By 
the other, it rests against the scapula and the shoulder joint ; and 
between its tendon and the root of the coracoid process is a bursa, 
which communicates generally with the synovial membrane of the 
joint. The lower border projects much beyond the bone; it is 
contiguous to the teres major, the latissimus dorsi, and the long 
head of the triceps: along this border is the subscapular artery, 
which gives backwards its dorsal branch. 

Action. It rotates in the hanging limb ; and when the humerus 
is raised it depresses the bone. 

If the humerus is fixed the subscapularis supports the shoulder 
joint with the other scapular muscles. 

Dissection. The subscapular muscle is to be separated from the 
scapula, but a thin layer of fibres, in which the vessels lie, is to be 
left on the bone ; as it is raised its tendinous processes of origin, 
the connection between its tendon and the capsule of the shoulder 
joint, and the bursa, are to be observed. A small arterial anasto- 
mosis on the ventral surface of the bone is to be dissected out of 
the fleshy fibres. 

The infrascapular artery ramifies on the ventral surface of the 
scapula, and is an offset of the dorsal branch of the subscapular 
vessel (p. 248): entering beneath the subscapularis muscle, it 
forms an anastomosis with small twigs of the supra and posterior 
scapular branches. 

Position. The examination of the muscles on the opposite surface 
of the scapula may be next undertaken. For this purpose the 
scapula is to be turned over ; and a block, which is deep enough to 
make the shoulder prominent, is to be placed between that bone 
and the arm. 

Dissection. The skin is to be removed from the prominence of 
the shoulder, by beginning at the anterior border of the deltoid 
muscle. After its removal some small cutaneous nerves are to be 
found in the fat :—the upper of these extend over the acromion ; 
and another comes to the surface about half way down the posterior 
border of the deltoid muscle. 

Superficial nerves. Branches of nerves, super-acromial, descend to 
the surface of the shoulder from the cervical plexus (p. 57). A 
cutaneous branch of the circumflex nerve (fig. 74, 7) turns forwards 
with a small companion artery from beneath the posterior border 
of the deltoid, and supplies the integuments covering the lower two 
thirds of the muscle. 

Dissection. The fat and fascia are now to be taken from the fleshy 
deltoid, its fibres being made tense at the same time. Beginning 
at the anterior edge of the muscle, the dissector is to carry the 
knife upwards and downwards along the fibres, in order that its 
coarse muscular fasciculi may be more easily cleaned. As the 
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posterior edge is approached, the cutaneous nerve and artery 
escaping from beneath it, are to be dissected out. © 

At the same time the fascia may be removed from the back of 
the scapula, so as to denude the muscles there. 

The DELTOID MUSCLE is triangular in form (fig. 74, *), with the Dettoia 
base at the scapula and clavicle, and the apex at the humerus. It ™S¢le. 
arises from nearly all the lower edge of the spine of the scapula, 0". 
from the anterior edge of the acromion, and from the outer half or 
third of the clavicle. Its fibres converge to a tendon, which is 
inserted into a triangular impression, two to three inches long and Insertion. 
about one inch wide at the base, above the middle of the outer 
surface of the humerus. 

The anterior border is contiguous to the pectoralis major muscle Adjacent 
and the cephalic vein; and the posterior rests on the infraspinatus 
and triceps muscles. The origin of the muscle corresponds with 
the attachment of the trapezius to the bones of the shoulder ; 
the insertion is united with the tendon of the pectoralis major, 
and a fasciculus of the brachialis anticus is attached on each side 
of it. 

Action. The whole muscle raises the humerus, and abducts it Use on 
from the trunk. The limb being raised, the anterior fibres will ig 
carry it forwards, and the posterior fibres will move it backwards. 

When the humerus is fixed as in climbing, the muscle assists in fixed limb, 
supporting the weight of the body, and strengthening the shoulder 
joint. 

; Dissection (fig. 74). The deltoid is to be divided near its origin, Dissection 
and is to be thrown down as much as the circumflex’ vessels and {0 ,(etach 
nerve beneath will permit. As the muscle is raised a large thick 
bursa between it and the head of the humerus comes into sight. 
The loose tissue and fat are to be taken away from the circumflex 
vessels and nerve; and the size of the bursa having been looked to, 

the remains are to be removed. The insertion of the muscle should 

be examined. 

Parts covered by deltoid. The deltoid conceals the head and upper Parts 
end of the humerus, and those parts of the dorsal scapular muscles ie pat 
which are fixed to the great tuberosity. A large bursa, sometimes 
divided into sacs, intervenes between the head of the humerus and 
the under surface of the deltoid muscle and the acromion process. 

Below the head of the bone are the circumflex vessels and nerve, 
and the upper part of the biceps muscle. In front of the humerus 
is the coracoid process with its muscles. 

Dissection. By following back the posterior circumflex vessels and rascals 
nerve through a space between the humerus and the long head of Giseurites 
the triceps, G, their connection with the axillary trunks will be vessels, 
arrived at. In clearing the fat from the space a branch of the nerve 
to the teres minor muscle is to be sought close to the border of the 
scapula, where it is surrounded by dense fibrous tissue. 

Arching outwards in front of the neck of the humerus, is the small and anterior, 
anterior circumflex artery : this is to be cleaned. 


The circumflex arteries arise near the termination of the axillary Two circum- 
3 flex arteries 
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trunk (p. 248); they are two in number, and are named anterior and 
posterior from their position to the neck of the humerus. 

The anterior branch is a small artery, which courses beneath the 
coraco-brachialis and biceps muscles, and ascends in the bicipital 
groove to the articulation and the head of the humerus: it anasto- 
moses with small offsets of the posterior circumflex. 

The posterior circumflex artery (fig. 74, a), larger in size, winds 
backwards through a space between the humerus and the long head 


Fig. 74.* 


of the triceps, and is distributed chiefly to the deltoid muscle, in 
? 


which it anastomoses with the acromial thoracic and upper profunda 
arteries. 


Branches are given from it to the head of the humerus and the 
shoulder joint, and to anastomose with the anterior circumflex artery 


It supplies branches likewise to the teres minor, the long head of 
the triceps, and the integuments. : 


: The circumflex nerve (fig. 74,*) leaves the arm-pit with the posterior 
circumflex artery (p. 249), and bends round the neck of the humerus 
? 


* View of the muscles of the dorsum of th F : 
vessels and nerve, (Illustrations of Pay Gaara eek ireumflex 
. Infra-spinatus. co. Teres minor. pb. Teres major. &. i ke de ay 
r. Deltoid. «. Triceps (long head). u. Levator anguli scapule sjalaptte 
boideus minor. «&. Rhomboideus major. Arteries: a. cers a 
artery. 0. Branch to teres minor. ¢. Dorsal scapular branch of flbecanielns, 


Nerves: 1. Posterior circumflex. 2. It 
. 2, Its cutan 
Branch to the teres minor muscle. Ses gest alia” 
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‘beneath the deltoid muscle in which it ends. Many and large branches ends in 
renter the deltoid, and terminate in it ; one or two filaments pierce deltolis 
.the fibres and become cutaneous. 

Branches. In the axilla it gives an articular filament to the under pranches : 
part of the shoulder-joint. Behind the humerus it furnishes an offset “ticular, 
‘to the teres minor (°), which has a reddish gangliform swelling on to teres, 
‘it. And at the edge of the deltoid it gives origin to the cutaneous cutaneous. 
‘nerve (*) before noticed. 

The INFRASPINATUS MUSCLE (fig. 74, ®) occupies the infraspinal part Infraspina- 
of the scapula, and extends to the head of the humerus. The muscle oe 
‘arises from the infraspinal fossa, except at three spots, viz. the neck, fossa of that 
and the lower angle and inferior border where the teres muscles "™°> 
are attached ; it arises also from the lower side of the spinous pro- 

‘cess, and from the special fascia covering the surface. Its fibres 
converge to a tendon, which is inserted into the middle impression Insertion. 
on the great tuberosity of the humerus, and joins the tendons of 

che supraspinatus and teres minor. 

A part of the muscle is subcutaneous, and the fibres arising from partly 
‘the spine of the scapula overlay the tendon: the upper portion is (oye PY 
concealed by the deltoid ; and the lower end, by the latissimus 
dorsi. The lower border is parallel to the teres minor, with which other con- 
it is sometimes united. The muscle lies on the scapula and the 7ections. 
humero-scapular articulation, but hetween it and the joint is a small 
bursa. 

Action. With the humerus hanging it acts as a rotator outwards ; Use. 
and when the bone is raised it will move the same backwards in 
concert with the hinder part of the deltoid. 

The TERES MINOR (fig. 74, ©) is a narrow fleshy slip, which is often Ppa versie 
united inseparably with the preceding muscle, along whose lower the scapula. 
border it lies. It arises on the dorsum of the scapula from a special 
surface along the upper two thirds of the inferior costa of the bone, 
and from the investing fascia; and it is inserted by a tendon into Insertion. 
the lowest of the three marks on the great tuberosity of the humerus, 
as well as by fleshy fibres into the humerus below that spot—about 
an inch together. 

This muscle is partly covered by the deltoid ; it rests on the long Parts __ 
head of the triceps and the shoulder joint. Underneath it the dorsal — 
branch of the subscapular artery turns. 

Action. The arm hanging the muscle rotates it out and moves it Use on arm, 
back ; the arm being raised the teres depresses the humerus. 

In climbing it supports the joint like the preceding scapular on joint. 
muscles. 

The TERES MAJOR muscle (fig. 74, ?) is extended from the inferior Teres major. 
angle of the scapula to the humerus. Its origin is from the rough Origin. 
‘surface on the dorsum of the bone at the inferior angle ; from the 
inferior costa as far forwards as an inch from the long head of the 
triceps ; and from the fascia covering the teres minor. The fibres 
end in a tendon which is inserted partly into, and partly behind the Insertion. 
inner edge of the bicipital groove of the humerus. 


This muscle assists in forming the posterior fold of the axilla; Adjacent 
s 2 muscles, 


_— ; = a ee ee Pam 
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and is situate beneath the axillary vessels and nerves near the 
humerus (fig. 70). At its origin it is covered by the latissimus: 
dorsi. The upper border is contiguous to the subscapularis muscle, 
and the lower is received into a hollow formed by the fibres of the 
latissimus dorsi. At the humerus the tendon of the muscle is one 
inch and a half to two inches wide, and is placed behind that of 
the latissimus: the two are separated above by a bursa ; but they” 


tendon and 

burse. are united below, and an expansion is sent from them to the 
fascia of the arm. A second bursa lies between the tendon and 
the bone. 

Use on Action. If the limb hangs it is carried back behind the trunk and 


swinging ig rotated inwards by the muscle. The humerus being raised, the 


muscle depresses and adducts it. 


and fixed With the limb fixed by the hand the teres will cause the lower 
limb. angle of the scapula to move forwards. 
Spaces be- Below the scapula (inferior costa), where the teres muscles sepa- 


tween the 


tes rate from one another, is a triangular interval, which is bounded in 


front by the shaft of the humerus, and above and below by the 
teres muscles. This space is divided into two by the long head of 

Anterior and the triceps. Through the anterior part, which is of a quadrilateral 
shape, the posterior circumflex vessels and the circumflex nerve pass : 

posterior. and opposite the posterior triangular space, the dorsal branch (c) of 
the subscapular artery bends backwards. 

Dissection Dissection (fig. 75). In order that the acromion process may be 
sawn through to expose the supraspinatus muscle, the ligaments of 
the scapula and clavicle, which would be injured by such a pro- 
ceeding, should be next dissected. 

ofligaments A ligament (coraco-clavicular) ascends from the coracoid process 

os ‘l- to the under part of the clavicle; on removing the areolar tissue it 
will be seen to consist of two parts, anterior and posterior, differing 
in size, and in the direction of the fibres. ; 

capsular ; A capsular ligament, connecting the outer end of the clavicle 
with the acromion, will be recognised by taking away the fibres of 
the trapezius and deltoid muscles. 

and of Another strong band (coraco-acromial) passing transversely 

scapula, between the acromion and the coracoid process ; and a small fasci- 
culus (posterior proper ligament), placed over the notch in the: 
superior costa, are then to be defined. 

Union of: fie LIGAMENTS OF THE CLAVICLE AND Scaputa (fig. 75). The clavicle: 

scapula. 1s connected to the scapula by a distinct joint with the acromion, 


and by a strong ligament (coraco-clavicular) between it and the 
coracoid process. 


Coraco-cla- The coraco-clavicular ligament consists of two parts, each haying 
wees Sa different direction and designation. 
a conical The posterior piece (*), called conoid from its shape, is fixed by 


its apex to the posterior and inner part of the coracoid process ; 
and by its base to the tubercle and the contiguous part of the under 
surface of the clavicle, at the junction of the outer with the middle 
third of the bone. 


1 *. 9 oF a . . . . 
square The anterior part (°), trapezoid ligament, is larger than the conoid 
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»piece : it is connected inferiorly to the inner border of the caracoid 
process along the hinder half; and superiorly to the line on the 
‘ander surface of the clavicle which extends outwards from the 
tubercle before mentioned. The two pieces of the ligament are 
in apposition posteriorly, but are separated by an interval in front. 

Use. Both pieces of the ligament support the scapula in a state Use of liga- 
-of rest: they serve also to restrain the rotatory movements of ™"* 


Big, 75.* 


that bone ; tlius when the acromion is rotated down, the motion is 
-checked by the trapezoid band ; and when upwards, by the conoid 
piece. 

Acromio-clavicular articulation. The articular surfaces of the Joint with 
-clavicle and acromion process of the scapula are retained in contact *t™0?- 
‘by a capsule formed of strong fibres. Some of the fibres are thicker Capsule. 

above and below, and are considered to constitute a superior and an 
inferior ligament. 

An interarticular fibro-cartilage generally exists at the upper part Fibro-carti- 
of the joint; but sometimes it forms a complete interarticular 8° 

‘septum. If the fibro-cartilage is perfect, there are two synovial and synovial 
membranes present in the joint ; if it is imperfect, there is only one. °° 
The joint should be opened to see the cartilage and the synovial 
membrane. 

Movements. In this articulation there are limited fore and back Movements 

and up and down movements of the scapula. 

Besides, there is a gliding movement of the acromion on the in rotation 
clavicle in rotation of the scapula. For instance, when the acro- lesa 
mion is depressed, its articular surface moves from above down at 
the fore part of the joint, and from below up at the back. When 


* Ligaments of the clavicle and scapula, and of the shoulder joint (altered 
from Bourgery and Jacob). 1. Conoid ligament. 2. Trapezoid ligament. 
3. Anterior ligament of the scapula. 4. Posterior scapular ligament. 5. 
Capsule of the shoulder joint. 6. Tendon of the long head of the biceps 

entering the joint. 7. Tendon of the subscapularis muscle. 8. Coraco- 
humeral ligament, 
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the acromion is elevated the surface moves in exactly the opposite: 
way. 

ScapuLar LIGAMENTS. The special ligaments of the scapula are- 
two in number, anterior and posterior, and extend from one part, 
of the bone to another. 

The posterior ligament (*) is a narrow fasciculus of fibres: 
stretching across the notch in the upper costa of the scapula. By, 
one end it is attached to the base of the coracoid process, and by 
the other to the costa behind the notch. It converts the notch into 
a foramen, through which the suprascapular nerve passes. , 

The anterior or coraco-acromial ligament (*) is. triangular in form, , 
and extends transversely between the acromion and the coracoid 
process. Externally it is inserted by its point or apex into the tip 
of the acromion ; and internally, where it is much wider, it is: 
attached to all the outer border-of the coracoid process, reaching 
backwards to the capsule of the shoulder joint. The ligament 
consists usually of two thickened bands, anterior and posterior, with 
a thin intervening part. It forms part of an arch above the 
shoulder joint, which stops the ascent of the head of the humerus. 

Dissection. To lay bare the supraspinatus muscle, the acromion 
process is to be sawn through, and to be turned aside with the 
outer end of the clavicle : but in the repetition of the dissection of 
the upper limb, the bone may be left uncut for the purpose of” 
seeing the use of the coraco-acromia] arch. <A strong fascia covers 
the surface of the muscle; this is to be taken away after it has. 
been observed. 

The SUPRASPINATUS MUSCLE (fig. 74, 4) has the same form as the 
hollow of the bone it fills. It arises from the surface of the supra—- 
spinal fossa of the scapula, except from the cervical part ; from 
the upper side of the spine of the bone ; and from the fascia 
covering the surface. Its fibres end in a tendon, which crosses. 
over the shoulder joint, and is inserted into the upper impression. 
on the great tuberosity of the humerus. 

The muscle is concealed by the trapezius and the acromion. 
process ; and it rests upon the scapula, the shoulder joint, and the 
suprascapular vessels and nerve. Its tendon joins that of the 
infraspinatus at the attachment to the humerus. 

Action. It comes into use with the deltoid in raising the limb, 
and supporting the joint. 

Dissection (fig. 79). The vessels and nerves on the dorsum of the - 
scapula can be traced by detaching from behind forwards the supra - 
and infraspinatus muscles, so as to leave a thin layer of the fleshy 
fibres with the ramifying blood-vessels on the surface of the bone. - 
In the supraspinal fossa are the suprascapular vessels and nerve 
which are to be followed beneath the acromion to the infraspinal 
fossa ; and entering the infraspinal fossa, beneath the teres minor 
muscle, is the dorsal branch of the subscapular artery. The anas- 
tomosis between those vessels should be pursued in the fleshy fibres . 
and cleaned. 


The suprascapular artery (a) is derived from the subclavian. 
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trunk, and is one of the branches of the thyroid axis (p. 70). scapular 
After a short course in the neck it passes over the ligament at the *t'Y 
superior costa, and crossing beneath the supraspinatus muscle, ends ends in 
in the infraspinal fossa, where it gives offsets to the infeaapinatus sei is 
muscle and the scapula, and anastomoses with the dorsal branch of 

the subscapular, and the posterior scapular artery of the subclavian. 

Beneath the supraspinatus it furnishes a supraspinal branch for gives a 
the supply of the muscle, the bone, and the shoulder joint. eaeotoal 

The companion vein of ‘the suprascapular artery joins the external Vein. 
jugular vein. 

The suprascapular nerve (') is a branch of the brachial plexus eo ag 
(p. 73). When it reaches the costa of the scapula, it enters the supra- ‘. 
spinal fossa beneath the posterior special ligament. In the fossa it 
supplies two branches to the supraspinatus; and is continued be- ranches. 
neath a fibrous band to the infraspinatus muscle, in which it ends. 

The nerve gives some articular filaments to the shoulder joint, Articuiar. 
and other offsets to the scapula. 

The posterior scapular artery runs along the base of the scapula Posterior 
beneath the rhomboid muscles, furnishing offsets to them and the ool 
surfaces of the bone. It is more fully noticed with the dissection 
of the Back. 

The dorsal branch of the subscapular artery (b) (p. 248) turns Dorsal 
below the inferior costa of the scapula, opposite the posterior of econ 
the two spaces between the teres muscles. Entering the infra- try. 
spinal fossa beneath the teres minor, it supplies that muscle and 
the infraspinatus, and communicates with the suprascapular artery. 

This vessel sends a branch along the dorsum of the scapula between 
the teres muscles, towards the inferior angle of the bone. 


Secrion III. 
THE FRONT OF THE ARM. 


Position. For the dissection of the superficial vessels and nerves Position 
on the front of the arm the limb should lie flat on the table, with 
the front uppermost. 

Dissection. The skin is to be raised from the fore and hinder parts and inci- 
of the arm and elbow’ joint. To reflect it, make one incision along 5208 "ed 
the centre of the limb as far as two inches below the elbow ; and 
at the termination, a second cut half round the forearm. Strip 
now the skin from the limb, as low as the transverse incision, so 
that the fat which contains the cutaneous vessels and nerves may 
be denuded. Between the skin and the prominence of the olecranon 
a bursa may be seen. 

The cutaneous veins (fig. 76) may be sought first in the fat: Sepa peet 
they are very numerous below the bend of the elbow, as they issue 
from beneath the integument. One in the centre of the forearm is 
the median vein, which bifurcates rather below the elbow. External 
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to this is a small vein (radial) ; and internal to it are the anterior 
and posterior ulnar veins, coming from the front and back of the 
forearm. At the elbow these veins are united into two ; one (basilic) 
is to be followed along the inner side, and the other (cephalic) 
along the outer side of the arm. 

The cutaneous nerves may be next traced out. Where they per- 
forate the deep fascia they lie beneath the fat; and this layer must 
be scraped through to find them. 

On the outer side of the arm, about its middle, two external 
cutaneous branches of the musculo-spiral are to be sought. In the 
outer bicipital groove, in front of the elbow or rather below it, the 
cutaneous part of the musculo-cutaneous nerve will be recognised. 

On the inner part of the limb the nerves to the surface are more 
numerous. Taking the basilic vein as a guide, the internal cuta- 
neous nerve of the forearm will be found by its side, about the 
middle of the arm; and rather external to this nerve is a small 
cutaneous offset from it, which pierces the fascia higher up. Scrape 
through the fat behind the internal cutaneous, in the lower third of 
the arm, for the small nerve of Wrisberg; and in the upper third, 
seek the small nerves which have been already met with in the 
dissection of the axilla, viz., the intercosto-humeral, and the internal 
cutaneous of the musculo-spiral. 

Superficial fascia. The subcutaneous fatty layer forms a con- 
tinuous investment for the limb, but it is thicker in front of the 
elbow tian in the other parts of the arm. In that spot it encloses 
the superficial vessels and lymphatics. 

CurTanerous VeIns. The position and the connections of the super- 
ficial veins in front of the elbow are to be attentively noted by the 
dissector, because the operation of venesection is practised in one 
of them. 

The median vein of the forearm (fig. 76,”) divides into two 
branches, internal and external, rather below the bend of the elbow ; 
and at its point of division it is joined by an offset from a deep vein: 
The internal branch (median basilic) crosses to the inner border of 
the biceps, and unites with the ulnar veins (*) to form the basilic 
vein of the inner side of the arm. The external branch (median 
cephalic) is usually longer than the other, and by its junction with 
the radial vein (”) gives rise to the cephalic vein of the arm. 

The connections of the two veins into which the median bifur- 
cates, are described below :— 

The median cephalic vein (fig. 76) is directed obliquely, and lies 
over the hollow between the biceps and the outer mass of muscles 
of the forearm. Beneath it is the trunk of the musculo-cutanecous 
nerve ; and over it some small offsets from that nerve are directed. 
This vein is altogether removed from the brachial artery,.and is 
generally smaller than the median basilic vein. If opened with a 
lancet, it does not generally yield much blood, in consequence of 
its position in a hollow between muscles rendering compression of 
it very uncertain and difficult. 


The median basilic vein (fig. 76,1) is more horizontal in direction 
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than the preceding, and crosses the brachial artery. It is larger median ba- 
than the corresponding vein of the outer side of the arm, and is “/¢ vem. 
firmly supported by the underlying fascia,—the aponeurosis of the 

arm, strengthened by fibres from the biceps tendon, intervening 
between it and the brachial vessels. Branches of the internal 
cutaneous nerve lie beneath it, and some 

twigs of the same nerve are placed over it. Fig. 76." 


The median basilic is the vein on which My ee Ay 
‘the operation of blood-letting is com- in this 
ranch, 


monly performed. It is selected in con- 
sequence of its usually larger size, and 
more superficial position, and of the ease 
with which it may be compressed ; but 
from its close proximity to the brachial 
vessels, the spot to be opened should not 
be immediately over the trunk of the 
artery. 

The basilic vein (fig. 76,°), commencing 
as before said, ascends near the inner 
border of the biceps muscle to the middle 
of the arm, where it passes beneath the 
deep fascia, and is continuous with the 
axillary vein. In this course it lies to the 
inner side of the brachial artery. 

The cephalic vein (fig. 76,*) is derived Cephalic 
chiefly from the external branch of the median, for the radial vein Cae 
is oftentimes very small : it is continued to the shoulder along the 
outer side of the biceps, and sinks between the deltoid and pectoral 
muscles, near the clavicle, to open into the axillary vein. 

The superficial lymphatics of the arm lie for the most part along superficial 
the basilic vein, and enter into the glands of the axilla. A few !y™phatics. 
lymphatics accompany the cephalic vein, and end as the others in 
the axillary glands. 

One or more superficial lymphatic glands are commonly found Glands. 


Basilie vein 
on inner 
side of 

the arm. 


near the inner condyle of the humerus. 


Curangeous Nerves. Zhe superficial nerves of the arm appear on The super- 
the inner and outer sides, and spread so as to cover the surface of ficial nerves. 
the limb. With one exception (intercosto-humeral) all are derived 
from the brachial plexus, either as distinct branches, or as offsets 


of other nerves. On the outer side of the limb are branches of 


the musculo-spiral and musculo-cutaneous nerves. On the inner 
side are two internal cutaneous nerves, large and small, (from the 
plexus,) a third internal cutaneous from the musculo-spiral, and 
the intercosto-humeral nerve. ; 


* Qutaneous veins and nerves at the bend of the elbow. (Quain’s “ Arteries.”’) 
—1. Median basilic vein. 2. Median vein of the forearm bifurcating. 3. 
Anterior ulnar veins. 4. Cephalic vein formed by radial from behind and 
the median cephalic in front. The musculo-cutaneous nerve is by the side of 
it. 5. Basilic vein, with the large internal cutanoous nerve by its side. 6. 
Brachial artery, with its companion veins (one cut), 7. Radial vein. 
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‘Two exter- EXTerNaL curanrous Nerves. The external cutaneous branches of 
nal cutane- 


ous of mus. the musculo-spiral nerve are two in number, and appear at the outer 

culo-spiral, side of the limb about the middle. The upper small one turns 

Upper, forwards with the cephalic vein, and reaches the front of the elbow, 

and lower. supplying the anterior part of the arm. The sower and larger 
pierces the fascia somewhat farther down, and after supplying some 
cutaneous filaments, is continued to the forearm. 

Oneofmus- The cutaneous part of the musculo-cutaneous nerve pierces the 

culo-cuta- fascia in front of the elbow; it lies beneath the median cephalic 


neous, fi ey . 

vein, and divides into branches for the forearm. 
Two inter. INTERNAL CUTANEOUS NERVES. The larger internal cutaneous nerve 
nal cutane- 


ousof brach- Perforates the fascia in two parts, or as one trunk that divides 
jal plexus: almost directly into two :—TIts external branch passes beneath the 
median basilic vein to the front of the forearm ; and the internal 
winds over the inner condyle of the humerus to the back of the 
forearm. 
A cutaneous offset of the nerve pierces the fascia near the axilla, 
and reaches as far, or nearly as far as the elbow: it supplies the 
large integuments over the inner part of the biceps muscle. 
and small. The small internal cutaneous nerve (Wrisberg) appears below the 
preceding, and extends to the interval between the olecranon and. 
the inner condyle of the humerus, where it ends in filaments over 
the back of the olecranon. The nerve gives offsets to the lower 
third of the arm on the inner and posterior surfaces, and joins 
above the elbow the inner branch of the larger internal cutaneous 


nerve. 
Cutaneous The «ternal cutaneous branch of the musculo-spiral nerve, 
spital ” becoming subcutaneous in the upper third, winds to the back of 
the arm, and reaches nearly as far as the olecranon. 
ntsrcosto- The intercosto-humeral branch of the second intercostal nerve 
mumeral. 


(p. 238), perforates the fascia near the axilla, and ramifies in the 
inner side and posterior surface of the arm in the upper half. But 
the size and distribution of the nerve will depend upon the develop- 
ment of the small internal cutaneous and the offset of the musculo- 
spiral. 
Deep fascia The aponeurosis of the arm is a white shining membrane which 
ofthearm. surrounds the limb, and sends inwards processes between the 
muscles. Over the biceps muscle it is thinner than elsewhere. At 
certain points it receives accessory fibres from the subjacent 
tendons :—thus in front of the elbow an offset from the tendon of 
the biceps joins it; and near the axilla the tendons of the pectoralis. 
major, latissimus dorsi, and teres, send prolongations to it. 
Disposition At the upper part of the limb the fascia is continuous with that 
ane of the axilla, and is prolonged over the deltoid and pectoral muscles 
to the scapula and the clavicle. Inferiorly it is continued to the 
forearm, and is connected to the prominences of bone around the 
forms inter- elbow joint, especially to the condyloid ridges of the humerus so 
oe a as to give rise to the intermuscular septa of the arm. 
Dincolions Directions. As the back of the arm will not be dissected now, the 


to be ob- <i i i i 
yack? skin may be replaced on it until the front has been examined. 


and below ; 
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And to keep in place the vessels and nerves at the upper part 
of the limb, these should be tied together with string in their 
natural petition to one another, and fastened to the coracoid 
process. 

Position. The limb is still to lie on the back, but the scapula is Position of 
to be raised by means of a small block ; and the bladebone is to “”” 
be fixed in such a position as to render tense the muscles. The 
inner surface of the arm is to be placed towards the dissector. 

Dissection. The aponeurosis is to be reflected from the front of Dissection 
the arm by an incision along the centre, like that through the %™™* 
integuments ; and it is to be removed on the outer side as far as 
the outer condyloid ridge of the humerus, but on the inner side 
rather farther back than the corresponding line, so as to lay bare 
part of the triceps muscle. In raising the fascia the knife must be and vessels, 
carried in the direction of the fibres of the biceps muscle ; and to 
prevent the displacement of the brachial artery and its nerves, 
fasten them here and there with stitches. 

In front of the elbow is a hollow containing the brachial vessels ; 2nd elbow 
the artery should be followed into it, to show its ending in the 
radial and ulnar trunks. 

MUscLes ON THE FRONT OF THE Arm. There are only three ny 
muscles on the fore part of the arm. The one along the centre of of the arm. 
the limb is the biceps; and that along its inner side, reaching about 
half way down, is the coraco-brachialis. The brachialis anticus lies 
beneath the biceps. Some muscles of the forearm are connected to 
the inner and outer condyles of the humerus, and to the line above 
the outer condyle. 

The BICEPS MUSCLE (fig. 78, ®) forms the prominence observable pare eee 
on the front of the arm. It is wider at the middle than at either long head. 
end ; and the upper part consists of two tendinous pieces of dif- 
ferent lengths, which are attached to the scapula. The short head cue eon 
arises from the apex of the coracoid process in common with the eee 
coraco-brachialis muscle (fig. 73); and the long head is attached to 
the upper part of the glenoid cavity of the: scapula, within the 
capsule of the shoulder joint (fig 89). Muscular fibres spring from 
each tendinous head, and blend about the middle of the arm in a 
fleshy belly, which is somewhat flattened from before back. In- Hee 
feriorly the biceps ends in a tendon, and is inserted into the tubercle é 
of the radius. 

The muscle is superficial except at the extremities. At the upper ana cover 
part it is concealed by the pectoralis major and deltoid muscles; ~ 
and at the lower end the tendon dips into the hollow in front of 
the elbow, having previously given an offset to the fascia of the 
arm. Beneath the biceps are the brachialis anticus muscle, the ee bene 
musculo-cutaneous nerve, and the upper part of the humerus. = Its 7,6 border 
inner border is the guide to the brachial artery below the middle of ou 
the humerus, but above that spot the coraco-brachialis muscle inter- ~~" "" 
venes between them. The connection of the long head of the 
biceps with the shoulder joint, and the insertion of the muscle into 
the radius, will be afterwards learnt. 
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Action. It bends the elbow-joint, and acts powerfully in supi- 
nating the radius. When the body is hanging by the hands it will 
apply the scapula firmly to the humerus, and will assist in raising 
the trunk. 

With the arm hanging and the radius fixed, the long head will 
assist the abductors in removing the limb from the thorax ; and after 
the limb is abducted, the short head will aid in restoring it to the 
pendent position. 

The CORACO-BRACHIALIS (fig. 73, #) is roundish in form, and is 
named from its attachments. Its origin is fleshy from the tip of 
the coracoid process, and from the tendinous short head of the biceps. 
Its fibres become tendinous, and are inserted, below the level of the 
deltoid muscle, into the ridge on the inner side of the humerus : 
from the insertion an aponeurotic slip is continued upwards to the 
head of the humerus, and is joined by fleshy fibres. 

Part of the muscle is beneath the pectoralis major (fig. 78), and 
forms a prominence in the axilla; but the rest is superficial, except 
at the insertion where it is covered by the brachial vessels and the 
median nerve. The coraco-brachialis conceals the subscapular muscle, 
the anterior circumflex artery, and the tendons of the latissimus and 
teres. Along the inner border are the large artery and nerves of the 
limb. Perforating it is the musculo-cutaneous nerve. 

Action. The hanging limb is adducted to the thorax by this 
muscle ; and the action is greater in proportion as the humerus is 
removed from the trunk. 

The humerus being fixed, the muscle will bring down the scapula, 
and assist in keeping the articular surfaces of the shoulder joint in 
apposition. 

The BRACHIAL ARTERY (fig. 77, *) is a continuation of the axillary 
trunk, and supplies vessels to the upper limb. It begins at the 
lower border of the teres major muscle, and terminates rather below 
the bend of the elbow, or “opposite the neck of the radius” (Quain), 
in two branches—radial and ulnar, for the forearm. 

In the upper part of its course, the vessel is internal to the 
humerus, but afterwards in front of that bone; and its situation is 
indicated by the surface depression along the inner border of the 
biceps and coraco-brachialis muscles. 

In all its extent the brachial artery is superficial, being covered 
by the integuments and the deep fascia; but at the bend of the 
elbow it becomes deeper, and is crossed by the prolongation from 
the tendon of the biceps. Posteriorly the artery has the following 
muscular connections (fig. 78) :—Whilst it is inside the humerus it 
is placed over the long head of the triceps, r, for two inches, but 
separated partly by the musculo-spiral nerve and profunda vessels ; 
and over the inner head, G, of the same muscle for about an inch 
and a half. But when the vessel turns to the front of the bone, it 
lies on the insertion of the coraco-brachialis, c, and on the brachialis 
anticus, H. To the outer side are laid the coraco-brachialis and biceps 
muscles, ¢, and 8, the latter overlapping it. 

Veins. Venez comites lie on the sides of the artery (fig. 78, d), 


BRACHIAL ARTERY. 


encircling it with branches, and the median. basilic vein crosses over 
it at the elbow. The basilie vein is near, and inside the artery above, 
but is superficial to the fascia in the lower half of the arm. 


The nerves in relation with the artery are the following :—The and with 


internal cutaneous () 
is in contact with the 
vessel until it perfo- 
rates the fascia about 
the middle of the arm. 
The ulnar nerve (*) lies 
to the inner side as 
far as the insertion of 
the coraco - brachialis 
muscle; and the mus- 
culo-spiral (fig. 69, *) 
is behind for a dis- 
tance of two inches. 
The median nerve (’) 
is close to the vessel 
throughout, but alters 
its position in this 
way :—as low as the 
insertion of the coraco- 
brachialis it is placed 
on the outer side, but 
it then crosses ob- 
liquely either over or 
under the artery, and 
becomes internal about 
two inches above the 
elbow joint. 


Peculiarities in posi- 
tion. The brachial trunk 
may leave the inner border 
of the biceps in the lower 
half of the arm, and course 
along the intermuscular 
septum, with or without 
the median nerve, to the 
inner condyle of the hu- 
merus. At this spot the 
vessel is directed to its 
ordinary position in front 
of the elbow, either ; 
through or beneath the fibres of the pronator teres, which has then a wide 


* Axillary and brachial arteries and their branches. (Quain’s “Arteries. ”’) 
—1l. Axillary artery and branches : the small branch above the figure is the 
highest thoracic, and the larger branch close below, the acromial thoracic. 2. 
Long thoracic branch. 3. Subscapular branch, 4. Brachial artery and branches. 
5. Superior profunda branch. 6. Inferior profunda branch. 7. Anastomotic 
branch. 8. Biceps muscle. 9. Triceps muscle. The median and ulna nerves 
are shown in the arm ; the median is close to the brachial artery. 
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origin. In this unusual course the artery lies behind a projecting bony point 


of the humerus. 
Muscular covering. In some bodies the humeral artery is covered by an 


additional slip of origin of the biceps, or of the brachialis anticus muscle. 
And sometimes a slip of the brachialis may conceal, in cases of high origin of 
the radial, the remainder of the arterial trunk continuing to the forearm. 


Branches spring both externally and internally from the brachial 
artery (fig. 77). Those on the outer side, muscular, supply the 
coraco-brachialis, biceps, and brachialis anticus ; those on the inner 
side are named superior and inferior profunda, nutritious, and 
anastomotic. : 

The superior profunda branch (°) is larger than the others, and 
leaves the artery near the lower border of the teres major ; it winds 
backwards with the musculo-spiral nerve to the triceps muscle, and 
will be dissected with the back of the arm. 

The inferior profunda branch (°) arises opposite the coraco- 
brachialis muscle, and accompanies the ulnar nerve to the interval 
between the olecranon and the inner condyle of the humerus. 
There it anastomoses with the posterior ulnar recurrent and anasto- 
motic branches, and supplies the triceps. It arises often in common 
with the superior profunda artery. 

A nutritious artery of the bone shaft begins near the preceding 
branch, and enters the large aperture about the middle of the humerus; 
it is distributed to the osseous and the medullary substance. 

The anastomotic branch (*) arises one to two inches above the 
elbow, and courses inwards through the intermuscular septum to 
the hollow between the olecranon and the inner condyle of the 
humerus. Here the artery inosculates with the inferior profunda 
and posterior ulnar recurrent branches, and gives twigs to the 
triceps muscle: one of the offsets forms an arch across the back 
of the humerus with a branch of the superior profunda. 

In front of the elbow joint the anastomotic branch sends an 
offset to the pronator teres muscle: this joins the anterior ulnar 
recurrent branch. 

Vasa aberrantia. Occasionally long slender vessels connect the 
brachial or the axillary trunk with the radial artery : the accessory 
vessel very rarely ends in the ulnar artery. 

The BRACHIAL VEINS (fig. 78, 7) accompany the artery, one on 
each side, and have branches of communication across that vessel - 
they receive contributing veins corresponding with the branches of 
the arteries. Superiorly they unite into one, which joins the axillary 
vein near the subscapular muscle. 

NERVES OF THE Arm (fig. 78). The nerves on the front of the 
arm are derived from the terminal cords of the brachial plexus 
Few of them furnish offsets above the elbow, but they are tin 
tinued, for the most part without branching, to the forearm and 
the hand. The cutaneous branches of some of them have been 
referred to (p. 265). 

The median nerve (*) arises from the brachial plexus by two roots 
one from the outer, and the other from the inner cord (p. 249). Its 


NERVES OF THE ARM. 


destination is to the palm of the hand; and it accompanies the 
brachial artery to the forearm. Beginning on the outer side of the 
artery, the nerve crosses over or under it about the middle of the 
arm, and is placed on the inner side a little above the elbow. It 
does not’ give any branch in the arm; but there may be a fasciculus 
connecting it with the musculo-cutaneous nerve. Its connections 
with muscles are the same as those of the artery. 

The ulnar nerve (*), derived from the inner cord of the brachial 
plexus, ends at the inner side of the hand. In the arm the nerve 
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has not any 
ranch, 


Ulnar nerve 


lies at first close to the inner side of the axillary, and the brachial 
artery, as far as the insertion of the coraco-brachialis ; then leaving 
the blood-vessel, it is directed inwards through the inner intermus- 
cular septum to the interval between the olecranon and the inner 
condyle, being surrounded by the muscular fibres of the triceps. 
There is not any branch from the nerve till it reaches the elbow 
joint. 

The internal cutaneous (*) is a tegumentary nerve of the forearm, 
to which it is prolonged like the others. Arising from the inner 
cord of the plexus, it is at first superficial to the humeral artery as 
far as the middle of the arm, where it divides into two branches 
that perforate the investing fascia and reach the forearm (p. 266). 
Near the axilla it furnishes a small cutaneous offset to the integu- 
ments of the arm. 

The small internal cutaneous nerve (*) (nerve of Wrisberg) arises 
with the preceding. Concealed at first by the axillary vein, it is 
directed inwards beneath (but sometimes through) that vein, and 


* Muscles, and deep vessels and nerves of the arm. (lllustrations of Dis- 
sections.) Muscles: a. Pectoralis major. 8. Biceps. ¢. Coraco-brachialis. 
p. and g. Latissimus and teres. ¥. Long head of the triceps. a. Inner head 
of triceps. H. Brachialis anticus. Nerves: 1. Median. 2. Internal cutaneous. 
3. Nerve of Wrisberg. 4. Ulnar. 5. Muscular to the triceps; and 6, internal 
cutaneous from the musculo-spiral. 
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joins with the intercosto-humeral nerve. Afterwards it lies along” 
the inner part of the arm as far as the middle, where it perforates 
the fascia to end in the integument (p. 266). 

The musculo-cutancous nerve (nerv. perforans, Casserii), named from 
supplying muscles and integuments, ends on the surface of the fore- 
arm. It leaves the outer cord of the brachial plexus opposite the 
lower border of the pectoralis minor (fig. 70) and perforates directly 
the coraco-brachialis : it is then directed obliquely to the outer side 
of the limb between the biceps and brachialis anticus muscles. Near 
the elbow it becomes a cutaneous nerve of the forearm. 

Branches. The nerve furnishes branches to the muscles in front 
of the humerus, viz., to the coraco-brachialis as it passes through 
the fibres, and to the biceps and brachialis anticus where it is placed 
between them. 

Dissection. The brachialis anticus muscle will be brought into 
view by cutting through the tendon of the biceps near the elbow, 
and turning upwards this muscle. The fascia and areolar tissue 
should be taken from the fleshy fibres ; and the Jateral extent of: 
the muscle should be well defined on each side, so as to show that 
it reaches the intermuscular septum largely on the inner side, but 
only for a short distance above on the outer side. 

Some care is required in detaching the brachialis externally from 
the muscles of the forearm, to which it is closely applied. As the 
muscles are separated the musculo-spiral nerve with a small artery 
comes into sight. 

The BRACHIALIS ANTICUS (fig. 78, ™) covers the elbow-joint, and 
the lower half of the front of the humerus. It arises from the 
anterior surface of the humerus below the insertion of the deltoid 
muscle ; and from the intermuscular septa on the sides, viz. from 
all the inner, but from only the upper part of the outer (about 
one inch and a half). The fleshy fibres converge to a tendon, which 
is inserted into the impression on the front of the coronoid process 
of the ulna (p. 289). 

This muscle is concealed by the biceps. On it lies the brachial 
artery, with the median, musculo-cutaneous, and musculo-spiral 
nerves. It covers the humerus and the articulation of the elbow. 
Its origin embraces by two parts the attachment of the deltoid ; and 
its insertion is placed between two fleshy pieces of the flexor pro- 
fundus digitorum. The inner border reaches the intermuscular 
septum in all its length; but the outer is separated from the 
external intermuscular septum below by two muscles of the fore- 
arm (supinator longus and extensor carpi radialis longior), which 
extend upwards on the humerus. 

Action. The brachialis brings forwards the ulna towards the 
humerus, and bends the elbow-joint. 

If the ulna is fixed, as in climbing with the hands above the 
head, the muscle bends the elbow-joint by raising the humerus. 
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BACK OF THE ARM. 


Position. During the examination of the back of the arm, the Position of 
limb is to be raised in a semiflexed position by means of a block t? P= 
beneath the elbow. The scapula is to be brought nearly in a line 
with the humerus, so as to tighten the muscular fibres ; and it is to 
be fastened with hooks in that position. 

Dissection (fig. 79). On the back of the arm there is one muscle, How to lay 
the triceps, with the musculo-spiral nerve and superior profunda Lom 
vessels. The skin having been ' 
reflected already, the muscle will Fig. 79.* 
be laid bare readily, for it is 
covered only by fascia. To take 
away the fascia, carry an inci- 
sion along the middle of the 
limb to a little below the elbow ; 
and in reflecting it, the sub- 
aponeurotic loose tissue should 
be removed at the same time. 

Separate the middle from the 
inner and outer heads of the 
muscle, and trace the musculo- 
spiral nerve and vessels beneath 
it. Define the outer head which 
reaches down to the spot at 
which the musculo-spiral nerve 
appears on the outer side. 

The TRICEPS MUSCLE (fig. 79,) 
is divided superiorly into three 
parts or heads of origin, inner, 
outer, and middle: two of these 
are attached to the humerus, and 
one to the scapula. 

The middle piece, or head, a, 
is the longest, and has a tendi- 
nous origin, about an inch wide, 
from the inferior costa of the 
scapula close to the glenoid 
cavity, where it is united with 
the capsule of the shoulder joint. 


The outer head, B, is narrow and arises from the back of the of outer 
head, 


ms andseparate 
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* Dissection of the dorsal scapular vessels and nerve, and of the triceps 
muscle of the arm. Muscles: A. Long head of the triceps. 3B. Outer head, 
with a bit of whalebone beneath it to mark the extent of its attachment down 
the humerus. o. Inner head of the triceps. p. Anconeus. 48. Supinator 
longus. ¥. Extensor carpi radialis longus. «@. Teres major. uw. Teres minor. 
1. Infra-spinatus, cut across. J. Supra-spinatus, cut through. Arteries: a. 
Supra-scapular. 6. Dorsal scapular. c. Posterior circumflex. Nerves: 1. 


Supra-scapular. 2. Posterior circumflex. 
r 
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humerus above the spiral groove, extending from the root of the 
large tuberosity to that groove. The immer head, c, fleshy and wide, 
arises from the posterior surface of the humerus below the spiral 
groove, reaching laterally to the intermuscular septa, and gradually 
tapering upwards as far as the insertion of the teres major (Theile). 
From the different heads the fibres are directed with varying 
degrees of inclination to a common tendon at the lower part. 
Inferiorly the muscle is inserted into the end of the olecranon pro- 
cess of the ulna, and gives an expansion to the aponeurosis of the 
forearm. Between the tip of the olecranon and the tendon is a 
small bursa. 

The triceps is superficial, except at the upper part where it is 
overlapped by the deltoid muscle. It lies on the humerus, and 
conceals the musculo-spiral nerve, the superior profunda vessels, 
and the articulation of the elbow. On the sides the muscle is 
united to the intermuscular septa; and the lower fibres are con- 
tinuous externally with the anconeus—a muscle of the forearm. 

Action. All the parts of the triceps combining in their action will 
bring the ulna into a line with the humerus, and extend the elbow- 
joint. As the long head passes the shoulder it can depress the 
raised humerus, and adduct the bone to the thorax. 

The intermuscular septa are fibrous processes continuous with the 
investing aponeurosis of the arm, which are fixed to the ridges 
leading to the condyles of the humerus: they intervene between 
the muscles on the front and back of the limb, and give attach- 
ment to fleshy fibres. 

The internal is the strongest, and reaches as high as the coraco- 
brachialis muscle, from which it receives some tendinous fibres. 
The brachialis anticus is attached to it in front, and the triceps 
behind ; and the ulnar nerve, and the inferior profunda and anas- 
tomotic vessels pierce it. 

The external septum is thinner, and ceases at the deltoid muscle. 
Behind it is the triceps; and in front are the brachialis anticus, 
and the muscles of the forearm (supinator longus and extensor 
carpi radialis longus) arising above the condyle of the humerus: 
it is pierced by the musculo-spiral nerve and the accompanying 
vessels. 

Dissection. To follow the superior profunda vessels and the mus- 
culo-spiral nerve, the middle head of the triceps should be cut across 
over them, and the fatty tissue should be removed. The trunks 
of the artery and nerve are to be afterwards followed below the 
outer head of the triceps to the front of the humerus. 

To trace out the branches of the nerve and artery, which de- 
scend to the olecranon and the anconeus muscle, the triceps is 
to be divided along the line of union of the outer with the middle 
head. 

The superior profunda branch of the brachial artery (p. 270) turns 
to the back of the humerus between the inner and outer heads of 
the triceps ; in this position it supplies branches to the triceps and 
deltoid muscles, and is continued onwards in the groove in the bone 
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to the outer part of the arm, where it divides into its terminal off- 
‘sets :—One of these, which is very small, courses on the musculo- 

‘Spiral nerve to the front of the elbow, anastomosing with the re- 
current radial branch : whilst others continue along the intermuscular 
-septum to the elbow, and join the radial and posterior interosseous 
recurrent branches. 

Branches. Most of the muscular offsets of the vessel descend to Supplies 
the olecranon, supplying the triceps, and communicate with the pe a 
inferior profunda and anastomotic branches of the brachial artery pent 
(p. 270); and with the recurrent branches of the arteries of the” 
forearm except the anterior ulnar. One slender offset accompanies 
-a branch of the musculo-spiral nerve, and ends in the anconeus 
muscle below the outer condyle of the humerus. 

Two or more cutaneous offsets arise on the outer side of the arm, Cutaneous 
-and accompany the superficial nerves. ae 

The musculo-spiral nerve (fig. 70) is the largest trunk of the poeta 
posterior cord of the brachial plexus (p. 249) and is continued along wae 
“the back and outer part of the limb to the hand. In the arm the 
nerve winds with the profunda artery beneath the triceps muscle. 

At the outer aspect of the arm it is continued between the brach- to outer side 
ialis anticus and supinator longus muscles to the external condyle ene 
-of the humerus, in front of which it divides into the radial and 

posterior interosseous nerves. The nerve gives muscular branches, Branches. 
-and the following cutaneous offsets to the inner and outer parts of 

the limb. 

a. The internal cutaneous branch of the arm (fig. 78, °) is of smal. peas 
-size, and arises in the axillary space in common with the branch to branch. 
the inner head of the triceps ; it is directed across the posterior 
boundary of the axilla to the imner side of the arm, where it 
yecomes cutaneous in the upper third, and is distributed as before 
said (p. 266). 

b. The external cutaneous branches springing at the outer side of aes 
the limb are two in number: they are distributed in the integuments neous. 

-of the arm and forearm (p. 266). 

c. The muscular branches to the triceps are numerous, and supply Branches to 
-all three heads. One slender offset for the inner head, arises in aa il 
-common with the inner cutaneous branch, and lies close to the ulnar 
nerve till it enters the muscular fibres at the lower third of the arm. 

Another long and slender branch behind the humerus, appearing as Sal 
if it ended in the triceps, can be followed downwards to the anconeus : 
muscle. 

d. On the outer side of the limb the musculo-spiral nerve supplies keener 
the brachialis anticus in part, and two muscles of the forearm, viz. of forearm. 
-supinator longus and extensor carpi radialis longior. 

Subanconeus muscle. A thin fleshy stratum of the under part of re 
the triceps near the elbow has been so named. It is described as jy. 
‘consisting of two fasciculi, inner and outer, which are attached above ments. 

the fossa for the olecranon, and end in the synovial sac of the joint. 
A corresponding muscle is placed beneath the extensor of the knee 
joint. 
i tr 2 
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Action. It is said to raise the synovial membrane in extension of 
the joint. 

Directions. As the dissection of the arm has been completed as: 
far as the elbow, it will be advisable to keep moist the shoulder 
joint until it is examined with the other ligaments. 


Secrion IV. 
THE FRONT OF THE FOREARM. 


Position. The limb is to be placed with the palm of the hand 
uppermost ; and the marking of the surface, and the projections of 
bone, are first to be noted. 

Surface-marking. On the anterior aspect of the forearm are two 
lateral depressions, corresponding with the position of the main 
vessels. -The external is placed over the radial artery, and inclines 
towards the middle of the limb as it approaches the elbow. The 
internal groove is evident only beyond the middle of the forearm, 
and points out the place of the ulnar artery. 

The bones (radius and ulna) are sufficiently near the surface to. 
be traced in their whole length : each ends below in a point,—the 
styloid process ; and that of the radius is the lowest. A transverse 
line separates the forearm from the hand, and the articulation of the 
wrist is about an inch above it. : 

On each side of the palm of the hand is a lateral projection ; the 
external of these (thenar) is formed by muscles of the thumb, and 
the internal (hypo-thenar) by muscles of the little finger. Between 
the projections is the hollow of the palm, which is pointed towards 
the wrist. Two transverse lines are seen in the palm, but neither 
reaches completely across it : the anterior one will direct to the line 
of the articulations between the metacarpus and the phalanges, but 
is about a quarter of an inch behind the three inner joints when the 
fingers are extended. 

The superficial palmar arch of arteries reaches forwards a little 
way into the hollow of the hand, and its position may be marked 
by a line across the palm from the root of the thumb, when that 
digit is placed at a right angle to the hand. 

Transverse lines are seen on both aspects of the joints of the 
thumb and fingers. The lines on the palmar surface of the fingers 
may be used to detect the articulations of the phalanges. Thus the 
joint between the metacarpal phalanx and the next will be found 
about a line in front of the chief transverse groove ; whilst the arti- 
culation between the last two phalanges is situate about a line in 
front of the single mark. 

Dissection. With the limb lying flat on the table, an incision is to 
be carried through the skin along the middle of the front of the 
forearm, as far as an inch beyond the wrist ; and at its termination 
a transverse one is to cress it. The skin is to be reflected carefully 
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from the front and back of the forearm, without injury to the 
numerous superficial vessels and nerves beneath; and it should be 
taken also from the back of the hand, by prolonging the ends of 
the transverse cut along each margin to a little beyond the knuckles. 
‘The whole of the fore finger should have the integument removed 
from it, in order that the nerves may be followed to the end. 

The superficial vessels and nerves can be now traced in the fat ; Seek the 
they have the following position, and most of them have been i bp as 
partly dissected :—Along the inner side, in front of the forearm ao in 
with the ulnar veins, is the continuation of the internal cutaneous 
nerve ; and near the wrist there is occasionally a small offset from 
the ulnar nerve. On the outer side with the radial vein is the super- 
ficial part of the musculo-cutaneous nerve. 

Close to the hand, in the centre of the forearm, and inside the 
tendon of the flexor carpi radialis which can be rendered prominent 
by extending the wrist, the small palmar branch of the median nerve 
should be sought beneath the fat. On the ulnar artery, close inside 
the pisiform bone, a small palmar branch of the ulnar nerve is to be 
looked for. 

At the back of the forearm the largest external cutaneous branch behind, 
of the musculo-spiral nerve is to be traced onwards; and offsets are 
to be followed to this surface from the nerves in front. 

On the posterior part of the hand is an arch of superficial veins, and on the 
Winding back below the ulna is the dorsal branch of the ulnar nerve ; ee ae 
and lying along the outer border of the hand is the radial nerve: 
these should be traced to the fingers. 

Curanrous Vrrns. The superficial veins are named median, radial, Subeuta- 
and ulnar, from their position in the limb. if theta 
Superficial arch on the back of the hand. This arch is more or less 2™ are 
perfect, and receives the posterior superficial digital veins. At the ead e = 

‘sides the arch terminates in the radial and ulnar veins. 

The radial vein begins in the outer part of the arch above men- ™dial; 
tioned, and in some small radicles at the back of the thumb. It is 
continued along the forearm, at first behind and then on the outer 
border as far as the elbow, where it gives rise to the cephalic vein 
‘by its union with the outer branch of the median vein (fig. 76, 7). 

The ulnar veins are anterior and posterior, and occupy the front poe Je 
and back of the limb :— j 

The anterior arises near the wrist by the junction of small roots anterior 
from the hand, and runs on the inner part of the forearm to the 
elbow ; here it unites with the inner branch of the median, and 
forms the basilic vein (fig. 76, *). 

The posterior ulnar vein is situate on the back of the limb. It and pos: 
commences by the union of a branch, “vena salvatella,” from the ’ 
back of the little finger, with an offset of the venous arch ; it is 
continued along the back of the forearm nearly to the elbow, and 
bends forward to open into the anterior ulnar vein. ; 

The median vein takes origin near the wrist by small branches median, 
which are derived from the palmar surface of the hand ; and it is 
directed along the centre of the forearm nearly to the elbow. Here 
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4 
the vein divides into aad and kternal branches (median _basilic- 
and median cephalic), which unite, as before seen (fig. 76, ?), with. 
radial and ulnar veins. At its point of bifurcation the median 
receives a communicating branch from a vein (vena comes) beneath». 
the fascia. 

Curanrous Nerves. Some of the superficial nerves of the forearm 
are continued from the arm:—those on the inner side from the 
large internal cutaneous nerve ; and those on the outer, from the 
two external cutaneous nerves of the musculo-spiral, and the mus-- 
culo-cutaneous. On the forepart of the limb there is occasionally 
a small offset of the ulnar nerve near the wrist. On the back of 
the hand is the termination of the radial nerve, together with a» 
branch of the ulnar nerve. 

The internal cutaneous nerve (p. 271) is divided into two parts. 
The anterior branch extends on the front of the forearm as far as. 
the wrist, and supplies the integuments on the inner half of the 
anterior surface. Near the wrist it communicates sometimes with a 
cutaneous offset from the ulnar nerve. The posterior branch con-- 
tinues along the back of the forearm (ulnar side) to rather below 
the middle. 

The cutaneous part of the musculo-cutaneous nerve (p. 272) is. 
prolonged on the radial border of the limb to the ball of the thumb, 
over which it terminates in cutaneous offsets. Near the wrist the 
nerve is placed over the radial artery, and some twigs pierce the 
fascia to ramify on the vessel and supply the carpus. A little above 
the middle of the forearm the nerve sends backwards a branch to» 
the posterior aspect, which reaches nearly to the wrist, and com- 
municates with the radial, and the following cutaneous nerve. 

The external cutaneous branch of the musculo-spiral nerve (p. 275). 
after passing the elbow, turns to the hinder part of the forearm, . 
and reaches as far as the wrist. Near its termination it joins the 
preceding cutaneous nerve. 

The radial nerve ramifies in the integument of the back of the hand 
and some of the digits. It becomes cutaneous at the outer border - 
of the forearm in the lower third, and after giving some filaments : 
to the posterior aspect of the limb, divides into two branches :— 

One (external) is joined by the musculo-cutaneous nerve, and is. 
distributed on the radial border and the ball of the thumb. 

The other branch (internal) supplies the remaining side of the 
thumb, both sides of the next two digits, and half the ring finger ;. 
so that the radial nerve distributes the same number of digital 
branches to the dorsum as the median nerve furnishes to the palmar - 
surface. This portion of the radial nerve communicates with the 
musculo-cutaneous and ulnar nerves; and the offset to the con- 
tiguous sides of the ring and middle fingers is joined by a twig: 
from the dorsal branch of the ulnar nerve. 7 

On the side of the fingers each of these dorsal digital branches is ; 
united with an offset from the digital nerve on the palmar surface. 

The dorsal branch of the ulnar nerve gives offsets to the rest of 
the fingers and the back of the hand. Appearing by the styloid 
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process of the ulna, it joins the radial nerve in an arch across the hand and 
back of the hand, and is distributed to both sides of the little finger, ie 
and to the ulnar side of the ring finger : it communicates with the 

part of the radial nerve supplying the space between the ring and 

middle fingers. The ulnar nerve furnishes branches to the same 

digits on the palmar surface. 

The aponeurosis of the forearm is continuous with a similar in- Deep fascia 
vestment of the arm. It is of a pearly white colour, and is formed or ihe fore- 
of fibres which cross obliquely : it furnishes sheaths to the muscles, 
and is thicker behind than before. 

Near the elbow it is stronger than towards the hand; and at that In front. 
part it receives fibres from the tendons of the biceps and brachialis 
anticus, and gives origin to the muscles attached to the inner con- 
dyle of the humerus. On the back of the limb the aponeurosis is On the back 
connected to the margins of the ulna, so as to leave the upper part *e Hm. 
of the bone subcutaneous ; and it is joined by fibres from the ten- 
don of the triceps. 

Horizontal processes are sent downwards from the aponeurosis to Intermus- 
separate the superficial and deep layers of muscles, both on the front °U!? Pieces. 
and back of the forearm ; and longitudinal white bands indicate 
the position of the intermuscular processes which isolate one muscle 
from another, and give origin to the muscular fibres. 

At the wrist the fascia joins the anterior annular ligament; and Atthewrist; 
near that band the tendon of the palmaris longus pierces it, and 
receives a sheath from it. Close to the pisiform bone there is an 
aperture through which the ulnar vessels and nerve enter the fat of 
the hand. Behind the wrist it is thickened by transverse fibres, 
giving rise to the posterior annular ligament; but on the back of annular 
the hand and fingers the fascia becomes very thin. Ene 

Dissection. The skin is to be replaced on the back of the forearm Take away 
and hand, in order that the denuded parts may not become dry. rae ena 
Beginning the dissection on the anterior surface of the limb, let the veins. 
student divide the aponeurosis as far as the wrist, and take it away 
with the cutaneous vessels and nerves, except the small palmar 
cutaneous offsets of the median and ulnar nerves near. the wrist. 

In cleaning the muscles it will be impossible to remove the aponeu- 
rosis from them at the upper part of the forearm without detaching 
muscular fibres. 

In front of the elbow is the hollow, already partly dissected, on ot 
between the two masses of muscles arising from the inner and outer Bihae. . 
sides of the humerus. The space should be carefully cleaned, so as 
to display the brachial and forearm vessels, the median nerve and 
branches, the musculo-spiral nerve, and the recurrent radial and 
ulnar arteries. 

In the lower half of the forearm a large artery, radial, is to be 
laid bare along the radial border; and at the ulnar side, close to 
the annular ligament, the trunk of the ulnar artery will be recognised, 
as it becomes superficial. These vessels and their branches should 
be carefully cleaned ; but the collateral muscles should be fixed 
with stitches to prevent their displacement. 
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The anterior annular ligament of the wrist, which arches over 
the tendons passing to the hand, is next to be defined. This strong 
band is at some depth from the surface ; and whilst the student 
removes the fibrous tissue superficial to it, he must take care of the 
small branches of the median and ulnar nerves to the palm of the 
hand. The ulnar vessels and nerve pass over the ligament, and will 
serve as a guide to its depth. 

Hollow in front of the elbow (fig. 80). This hollow corresponds 
with the popliteal space at the knee, and is situate between the inner 
and the outer muscles of the forearm. The interval is somewhat 
triangular in shape, and the wider part is towards the humerus. It 
is bounded on the outer side by the supinator longus muscle, and 
on the inner side by the pronator teres. The aponeurosis of the 
limb is stretched over the space; and the bones, covered by the 
brachialis anticus and supinator brevis, form the deep boundary. 

Contents. In the hollow are lodged the termination of the brachial 
artery with its veins, and the median nerve; the musculo-spiral 
nerve ; the tendon of the biceps muscle ; and small recurrent vessels, 
with much fat and a few glands. 

These several parts have the following relative position :—The 
tendon of the biceps is directed towards the outer boundary to reach 
the radius ; on the outer side, concealed by the supinator longus 
muscle, is the musculo-spiral nerve. Nearly in the centre of the 
space are the brachial artery and veins and the median nerve, the 
nerve being internal ; but as the artery is inclined to the outer part 
of the limb, they soon become distant from one another about half 
an inch. The brachial artery divides here into two trunks—radial 
and ulnar ; and the recurrent radial and ulnar branches appear in 
the space, one on the outer and the other on the inner side. 

Two or three lymphatic glands lie on the sides of the artery, and 
one below its point of splitting. 

MUSCLES ON THE FRONT OF THE FOREARM (fig. 80). The muscles 
on the front of the forearm are divided into a superficial and a deep 
layer. 

In the superficial layer there are five muscles, which are fixed to 
the inner condyle of the humerus, mostly by a common tendon, and 
lie in the undermentioned order from the middle to the inner side of 
the limb :—pronator radii teres, flexor carpi radialis, palmaris longus, 
flexor carpi ulnaris ; and deeper and larger than any of these is the 
flexor sublimis digitorum. 

The deep layer will be met with in a subsequent dissection 
(p. 287). 

The PRONATOR RADII TERES (fig. 80,*) arises from the inner con- 
dyle of the humerus by the common tendon ; from the ridge above 
the condyle by fleshy fibres ; from the inner part of the coronoid 
process by a second tendinous slip; and from the fascia, and the 
septum between it and the next muscle. It is inserted by a flat 
tendon into an Impression, an inch in length, on the middle of the 
outer surface of the radius. 

The muscle is superficial except at the insertion, where it is 
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covered by the radial artery, and some of the outer set of muscles, 
viz. supinator longus, and radial extensors of the wrist. The 
pronator forms the inner boundary of the triangular space in 
tront of the elbow; and its inner border 

touches the flexor carpi radialis. By Fig. 80.+ 
gently separating the muscle from the rest, 

it will be found to lie on the brachialis 
anticus, the flexor sublimis digitorum, and 
the ulnar artery and the median nerve: 
the second small head of origin is di- 
rected inwards between that artery and 
nerve. 

Action. The pronator assists in bringing 
forwards the radius over the ulna, so as to 
pronate the hand. When the radius is 
fixed the muscle raises that bone towards 
the humerus, bending the elbow-joint. 

The FLEXOR CARPI RADIALIS (fig. 80, *) 
takes its origin from the common tendon, 
from the aponeurosis of the limb, and 
from the intermuscular septum on each 
side. The tendon of the muscle, becom- 
ing free from fleshy fibres about the middle 
of the forearm, passes through a groove 
in the os trapezium, outside the anterior 
annular ligament, to be inserted mainly 
into the base of the metacarpal bone of 
the index finger, and by a slip into that of 
the middle finger. 

The muscle rests chiefly on the flexor 
sublimis digitorum ; but near the wrist it 
lies over the flexor longus pollicis,—a 
muscle of the deep layer. As low as the 
middle of the forearm the muscle corre- 
sponds externally with the pronator teres, 
and below that with the radial artery to 
which its tendon is taken as the guide. 
The ulnar border is in contact at first with 
the palmaris longus muscle, and for about 
two inches above the wrist, with the me- 
dian nerve.* 

Action. The hand being free the muscle 
flexes first the wrist joint, inclining the 
hand somewhat to the radial side; and will assist in bringing 


* In the body of a woman which was well developed, the muscle was absent 
on. both sides, 

+ Superficial view of the forearm (Quain’s Arteries). 1. Radial artery with 
its nerve outside. 2. Ulnar artery and nerve where they are superficial, 
3. Pronator teres. 4, Flexor carpi radialis. 5. Palmaris longus. 6. Flexor 
sublimis. 7. Flexor carpi ulnaris. 8. Supinator longus. 9. Biceps. 
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forwards the lower end of the radius in pronation. Still con- 
tinuing to contract, it bends the elbow. 

The PALMARIS LONGUS (fig. 80, °) is often absent: or it may present 
great irregularity in the proportion between the fleshy and tendinous. 
parts. Its origin is connected, like that of the preceding muscle, to 
the common tendon, the fascia, and the intermuscular septa. Its. 
long thin tendon is continued along the centre of the forearm ; and 
piercing the aponeurosis, it passes over the annular ligament to end 
in the palmar fascia, and to join by a tendinous slip the short muscles: 
of the thumb. 

The palmaris is situate between the flexor carpi radialis and 
ulnaris, and rests on the flexor sublimis digitorum. 

Action. Rendering tense the palmar fascia, the palmaris will 
afterwards bend the wrist and elbow, like the other muscles of the 
superficial layer. 

The FLEXOR CARPI ULNARIS (fig. 80, 7) has an aponeurotic origin 
from the inner condyle of the humerus ; from the inner side of the 
olecranon; and from the ridge of the ulna between the internal and 
posterior surfaces for three fourths of the length. Most of the fibres. 
are continued vertically downwards, but others obliquely forwards 
to a tendon on the anterior part of the muscle in the lower half, 
some joining it as low as the wrist ; and the tendon is inserted into. 
the pisiform bone, an offset being sent to the muscles of the little 
finger. 

One surface of the muscle is in contact with the fascia ; and its: 
tendon, which can be felt readily through the skin, may be taken 
as the guide to the ulnar artery. To its radial side are the palmaris 
and flexor digitorum sublimis. muscles. When the attachment to 
the inner condyle has been divided, the muscle will be seen to 
conceal the flexor digitorum sublimis and flexor profundus, the ulnar 
nerve, and the ulnar vessels ; between the attachments to the condyle 
and the olecranon the ulnar nerve enters the forearm. 

Action. The wrist is bent and the hand is drawn inwards by the 
contraction of the muscle. 

The RADIAL ARTERY (fig. 80, 1) is one of the vessels derived from 
the bifurcation of the brachial trunk; and its destination is the palm 
of the hand. It is placed first along the outer side of the forearm 
as far as the end of the radius; next it winds backwards below the 
extremity of that bone : and it enters finally the palm of the hand 
through the first interosseous space. In consequence of this cir- 
cuitous course the artery will be found in three different dissections, 
viz. the front of the forearm, the back of the wrist, and the palm 
of the hand. 

In the front of the forearm. In this part of the limb the position 
of the artery will be marked, on the surface, by a line from the 
centre of the hollow of the elbow to the fore part of the styloid 
process of the radius. At first it lies on the inner side of the radius, 
but afterwards over that bone. This vessel is smaller than the ulnar 
artery, though it appears in direction to be the continuation of the 
brachial trunk ; and it is partly deep and partly superficial, but 
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where it is more superficial in the lower half it can be felt beating 
as the pulse near the wrist during life. 

In its upper half the vessel is placed beneath the supinator longus Connections. 
(*); and rests successively on the following muscles, the fleshy ee 
supinator brevis, the pronator teres (*), part o the thin origin of with a 
the flexor sublimis (°), and sometimes on the biceps tendon (°). pipe 

Veins. Ven comites lie on the sides, with cross branches over Veins, 
the artery. 

Nerve. The radial nerve is parallel to, and outside it, but separated and nerve.. 
by a slight interval. 

In its lower half the artery with its vene comites is superficial, eee 
being covered only by the teguments and the deep fascia. Here it ath 
is placed in a hollow between tthe tendons of the supinator longus @ ) muscles, 
and flexor carpi radialis(*). It lies from above down on the origin 
of the flexor sublimis, on two other muscles of the deep layer, viz. 
flexor pollicis longus and pronator quadratus, and lastly on the end 
of the radius. 

Nerves. The radial nerve is still on the outer side until] it passes nerve. 
backwards beneath the tendon of the supinator longus, and becomes 
cutaneous. Superficial to the lower end are the ramifications of 
the musculo-cutaneous nerve, some of which reach the vessels 
(p. 278). 

Branches. The radial artery furnishes many unnamed muscular Branches, 
and nutrient offsets to the surrounding parts; and three named 
branches, viz. recurrent radial, superficial volar, and anterior carpal. 

a. The radial recurrent is the first branch, and supplies the radial re- 
muscles of the outer side of the limb. Its course is almost trans- °°" 
verse to the supinator longus, beneath which it terminates in that 
muscle and the two radial extensors of the wrist. One offset 
ascends beneath the supinator, and anastomoses with the superior 
profunda branch of the brachial artery. 

b. The superficial volar branch (fig. 83, ¢) arises usually near the Sipemneal 
lower end of the radius. It is directed towards the palm of the we 
hand, across or through the mass of muscles in the ball of the 
thumb, and it either ends in those muscles, or joins the superficial 
palmar arch. 

c. The anterior carpal branch is very inconsiderable in size, and anterior 
will be seen in the examination of the deep layer of muscles. pm 
Arising rather above the end of the radius, it passes transversely 
at the lower border of the pronator quadratus, and anastomoses 
with a similar branch from the ulnar artery : from the arch thus 
formed, offsets are given to the carpus. 

Peculiarities of the radial artery. When the radial arises high in the arm, Variations: 


its course is close to the brachial artery, along the edge of the biceps muscle ; | es 


and in passing the bend of the elbow it may be occasionally subcutaneous, 
viz.,{above the deep fascia, and be liable to injury in venesection. In the 
forearm it may be likewise subcutaneous and superficial to the supinator longus 
muscle. 


Dissection. To bring into view the flexor sublimis digitorum, the rhe 


flexor carpi radialis and palmaris longus must be cut thr ough near sublimis. 
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DISSECTION OF THE FRONT OF THE FOREARM. 


the inner condyle of the humerus, and turned to one side. Small 
branches of the ulnar artery and median nerve may be seen entering 
the under surfaces of those muscles. For the present, the pronator 
teres may be left uncut. 

The FLEXOR DIGITORUM SUBLIMIS vel PERFORATUS (fig. 80, °) is the 
largest of the muscles of the superficial layer, and is named from 
its position to another flexor in the deep layer. It arises from the 
inner condyle of the humerus and the internal lateral ligament, 
and from the intermuscular septa in common with other muscles : 
it takes origin in addition from the bones of the forearm, viz. from 
the inner part of the coronoid process of the ulna; from the oblique 
line below the radial tubercle; and from the anterior margin of the 
radius as far as, or one or two inches below the insertion of the 
pronator teres. Rather below the middle of the forearm the muscle 
ends in four tendons, which are continued beneath the annular liga- 
ment and across the hand, to be énserted into the middle phalanges 
of the fingers, after being perforated by the tendons of the deep 
flexor. 

The flexor sublimis is concealed by the other muscles of the 
superficial layer ; and the radial vessels lie on the attachment to 
the radius. Along the inner border is the flexor carpi ulnaris, with 
the ulnar vessels and nerve. The tendons of the muscle are arranged 
in pairs before they pass beneath the annular ligament of the wrist ;— 
the middle and ring finger tendons being anterior, and those of the 
index and little finger posterior in position. On dividing the coro- 
noid and condyloid attachments, the muscle will be seen to cover 
two flexors of the deep layer (flexor digitorum profundus and 
flexor pollicis), the median nerve, and the upper part of the ulnar 
artery. 

Action. This flexor bends primarily the middle joint of each 
finger ; and is then able to bring the nearest phalanx towards the 
palm in consequence of being bound thereto by a sheath. But 
when the nearest phalanx is fixed by the extensor of the fingers, it 
remains straight whilst the superficial flexor moves the second 
phalanx. 


After the fingers are bent the muscle will help in flexing the 
wrist and elbow joints. 

The ULNAR ARTERY (fig. 81, %) is the larger of the two branches 
coming from the bifurcation of the brachial trunk; and is directed 
along the inner side of the limb to the palm of the hand, where it 
forms the superficial palmar arch, and joins offsets of the radial 
artery. In the forearm the vessel has an arched direction ; and its 
depth from the surface varies in the first and last parts of its 
course. 

In the upper half the artery is inclined obliquely inwards from 
the centre of the elbow to the inner part of the limb, midway 
between the elbow and wrist. It courses between the superficial and 
deep layers of muscles, being covered by the pronator teres, flexor 
carpi radialis, palmaris longus, and flexor sublimis. Beneath it lie the 
brachialis anticus, for a short distance, and the flexor profundus, c. 
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Veins. Two companion veins are situate on the sides of the artery, position of 


and join freely over it. 


velns 


Nerves. The median nerve (’) lies to the inner side of the vessel and nerves, 


for about an inch, but 

then crosses over it to Fig. 81.* 
gain the outer side. About 
the middle of the forearm 
the ulnar nerve (*) ap- 
proaches the artery and 
continues thence on the 
inner side. 

In the lower half it has 
a straight course to the 
pisiform bone, and is 
covered by the teguments 
and fascia, and the flexor 
carpi ulnaris as far as the 
wrist. To the outer side 
are the tendons of the 
flexor sublimis. Beneath 
it is the flexor profun- 
dus, c. 

Veins. Two companion 
veins accompany the ar- 
tery, as in the upper part, 
and are united across it 
at intervals. 

Nerves. The ulnar 
nerve (*) lies close to, and 
on the inner side of the 
vessels; and a_ small 
branch (°), sending twigs 
around the artery, courses 
to the palm of the hand. 

On the annular ligament 
of the wrist the artery 
has passed through the 
fascia and lies close to 
the pisiform bone. The 
ulnar nerve, with its 
palmar branch, still ac- 
companies the vessel on 
the inner side. 

Branches. The greater 
number of the collateral offsets of the artery are distributed to the 
muscles. But the named branches are the following :— 


* Dissection of the deep layer of muscles of the forearm, and of the vessels 
and nerves between the two layers of muscles of the forearm. (Illustrations 
of Dissections.) Muscles: a. Pronator teres. 3B. Flexor longus pollicis. 
c. Flexor digitorum perforans. vb. Pronator quadratus. x. Flexor carpi 
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a. The anterior ulnar recurrent branch (d) arises generally in 
common with the next, and ascending on the brachialis anticus 
muscle inosculates with the small anastomotic artery beneath the 
pronator radii teres. It gives offsets to the contiguous muscles. 

b. The posterior ulnar recurrent branch (d), of larger size than 
the anterior, is inclined beneath the flexor sublimis muscle to the 
interval between the inner condyle and the olecranon. There it 
passes with the ulnar nerve between the attachments of the flexor 
carpi ulnaris, and joins the ramifications of the inferior profunda 
and anastomotic arteries on the inner side of the elbow joint. Some 
of its offsets enter the muscles, and others supply the articulation 
and the ulnar nerve. 

c. The interosseous branch is a short thick trunk, about an inch 
long, which is directed backwards towards the interosseus membrane, 
and divides into anterior and posterior interosseous: these branches 
will be afterwards followed. 

d. The metacarpal branch arises from the artery near the lower 
end of the ulna, and runs along the metacarpal bone of the little 
finger, of which it is the inner dorsal branch. 

e. The carpal branches (anterior and posterior) ramify on the 
front and back of the carpus, on which they anastomose with cor- 
responding offsets of the radial artery, and form arches across the 
wrist. 


Peculiarities of the ulnar artery. The origin of the artery may be trans- 
ferred to any point of the main vessel in the arm or axilla. Once the origin 
was found between two and three inches below the elbow. (Quain.) 

When it begins higher than usual it is generally superficial to the flexor 
muscles at the bend of the elbow (only one exception, Quain), but beneath the 
aponeurosis of the forearm ; though sometimes it is subcutaneous with the 
superficial veins, 


The ULNAR NERVE (fig. 81, *) enters the forearm between the 
attachments of the flexor carpi ulnaris to the olecranon and inner 
condyle of the humerus. Under cover of that muscle the nerve 
reaches the ulnar artery about the middle (in length) of the fore- 
arm, and is continued on the inner side of the vessel to the hand. 
On the annular ligament the nerve is rather deeper than the 
artery. It furnishes articular, muscular, and cutaneous branches as 
below :— 

a. Articular nerves. In the interval between the olecranon and 
the inner condyle, slender filaments to the joint arise. 

b. Muscular branches. It furnishes offsets near the elbow to two 
muscles of the forearm ; one enters the upper part of the flexor 
carpi ulnaris, and the other supplies the inner half of the flexor 
profundus digitorum. 

c. Cutaneous nerve of the forearm and hand. About the middle of 


ulnaris. Arteries: a. Radial trunk. 6. Cutaneous branch of j 

of thehand. «. Ulnartrunk. d. Its recurrent branch. f,. Bao 
median nerve. ¢. Anterior interosseous. g. Brachial trunk. Nerves: 1 
Median. 2. Anterior interosseous. 38, Cutaneous palmar branch, 4, Ulnar 
trunk, 5, Cutaneous palmar branch of ulnar. Vay 
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the forearm arises a small palmar branch (°), which courses on the pranch of 
ulnar artery, sending twigs around that vessel, to end in the pa of 
integuments of the “palm of the hand: sometimes a cutaneous 
offset perforates the aponeurosis near the wrist, and joins the 
internal cutaneous nerve. 

d. The dorsal cutaneous nerve of the hand arises about two inches cutaneous 
above the end of the ulna, and passes obliquely backwards beneath (2° 
the flexor carpi ulnaris: perforating the aponeurosis it is lost on hand. 
the back of the hand and fingers (>. 278). 

The MEDIAN NERVE (fig. 81, ) leaves the hollow of the elbow Median 
‘between the heads of origin of the pronator teres, and takes the "Y° 
middle line of the limb to the hand. It is placed beneath the ne pee 
flexor sublimis as low as two inches from the annular ligament, ee 
where it becomes superficial along the outer border of the tendons : 
of that muscle. Lastly the nerve passes beneath the annular liga- 
ment to the palm of the hand. The nerve supplies the muscles on 
the front of the forearm, and furnishes a cutaneous offset to the 
hand. 

a. Muscular offsets leave the trunk of the nerve near the elbow, Supplies the 
and are distributed to all the muscles of the superficial layer except eae 
the flexor carpi ulnaris ; in addition, the nerve supplies the deep one anda 
layer through the interosseous branch (p. 289), except the inner oe 
half of the flexor profundus digitorum. 

b. The cutaneous palmar branch (*) arises in the lower fourth of A cutaneous 

ori eac * . branch to 
the forearm ; it pierces the fascia near the annular ligament, and jaim of 
‘crosses over that ligament to reach the palm of the hand. hand. 

The RADIAL NERVE is the smaller of the two branches into which Radial nerve 
the musculo-spiral divides at the elbow. This nerve is placed along va aces! 
the outer border of the limb, under cover of the supinator longus ; 
(fig. 80), and on the outer side of the radial artery till within three 
inches of the wrist, where it becomes cutaneous at the posterior 
border of the supinator tendon. On the surface of the limb it ends on 
divides into two branches, which are distributed on the dorsum of }*°h % me 
the hand, and digits (34) (p. 278). No muscular offset is furnished 
by the nerve. 

Dissection (fig. 81). To examine the deep layer of muscles it will pipe ‘tion 
be necessary to draw well over to the radial side of the forearm inyeret 
the pronator teres ; to detach the flexor sublimis from the radius, ™uscles: 
and to remove its fleshy part. The areolar tissue is to be taken 
from the deep muscular fibres ; and the anterior interosseous vessels 
and nerve, which lie on the interosseous membrane, and are 
concealed by the muscles, are to be traced out. 

Above the ends of the forearm-bones the arch of the anterior show carpal 
carpal arteries may be defined. sian 

Deep Layer or Muscies. Only three deep muscles are present Three mus- 
on the front of the forearm. One lies on the ulna, and is the deep peer 
flexor of the fingers; a second covers the radius, viz. the long 
flexor of the thumb ; and the third is the pronator quadratus, which 
lies beneath the other two, near the lower end of the bones. 


The FLEXOR DIGITORUM PROFUNDUS vel PERFORANS (fig. 81, ©) arises ed is 
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Origin. from the anterior and inner surfaces of the ulna for three-fourths 
of the length of the bone ; from the inner half of the interosseous. 
ligament for the same distance ; and from an aponeurosis common 
to the muscle and the flexor carpi ulnaris. The muscle has a thick 
fleshy belly, and ends in tendons which, united together, pass. 

Insertion. beneath the annular ligament, and are inserted into the last 
phalanges of the fingers. 

Parts The cutaneous surface of the muscle is in contact with the ulnar 

around ft, nerve and vessels, the superficial flexor of the fingers, and the 
flexor carpi ulnaris. The deep surface rests on the ulna and the 
pronator quadratus muscle. The outer border touches the flexor 
pollicis longus and the anterior interosseous vessels and nerve ; and 
the inner is connected by aponeurosis to the posterior margin of the 
ulna. 

Use on Action. The muscle bends the last joints of the fingers and 

fuses and the wrist ; but it does not act on the last phalanx till after the 
second has been moved by the flexor sublimis. 

How fingers The fingers are approximated and the joints bent in the following 

are bent. sie 5 : 5 
order :—firstly, the articulation between the metacarpal and the 
middle phalanx is flexed, secondly, the last phalangeal joint, and 
thirdly the metacarpo-phalangeal. 

Long flexor The FLEXOR LONGUS POLLICIS (fig. 81, ®) arises from the hollowed 

ee anterior surface of the radius, as low as the pronator quadratus ; 

anne from the outer part of the interosseous membrane; and by a round 
distinct slip from the coronoid process of the ulna, internal to the 
attachment of the brachialis anticus. The fleshy fibres descend to a 
tendon, which is continued beneath the annular ligament, and is. 

Insertion. inserted into the last phalanx of the thumb. 

Parts above On the cutaneous surface of the muscle is the flexor sublimis, 

and beneath with the radial vessels for a short distance inferiorly. The muscle 


am lies on the radius and the pronator quadratus. To the inner side is 
the flexor profundus digitorum. 
Use. Action. It bends both joints of the thumb, but firstly the distal 


or ungual. After the phalanges are drawn downwards the muscle 
flexes the wrist. 

Brouator The PRONATOR QUADRATUS (fig. 81, ?) is a flat muscle, and lies on 

quadratus thie lower fourth of the bones of the forearm. It arises from the 
anterior and inner surfaces of the ulna, where it is somewhat 
widened, and is inserted into the fore part of the radius for about 
two inches. 

is ise in The anterior surface is covered by the tendons of the flexor 

position. ; : fs d ‘ ° 
muscles of the finger 8, and by the radial vessels ; and the posterior 
surface rests on the radius and ulna with the intervening membrane 

e. + 4 

and on the interosseous vessels and nerve. Along its lower bordez 
is the arch formed by the anterior carpal arteries. 

Use. Action. The end of the radius is moved forwards over the ulna 
by this muscle, and the hand is pronated. 

Anterior ine The anterior interosseous artery (fig. 81, e) is continued on the 

TOSSeous i i 

edtarn front of the interosseous membrane, between the two flexors or in 

the fibres of the flexor digitorum, till it reaches an aperture beneath 
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‘the pronator quadratus. At that spot the artery turns from the front 
to the back of the limb, and descends to the back of the carpus, 
where it ends by anastomosing with the posterior interosseous and 
‘carpal arteries. 

Branches. Numerous offsets are given to the contiguous muscles. Muscular 

a. One long branch (f), median, accompanies the median nerve, ee 
‘supplying it, and either ends in the flexor sublimis, or extends ans 
beneath the annular ligament to the palmar arch. 

b. About the middle of the forearm two nutrient vessels of the nutrient to 
radius and ulna arise from the artery. ee 

c. Where it is about to pass through the interosseous membrane and the 
it furnishes twigs to the pronator quadratus; and one branch is “"?"~ 
‘continued beneath that muscle to anastomose with the anterior carpal 
arteries. 

The anterior interosseous nerve is derived from the median (fig. Anterior 
81,*), and accompanies the artery of the same name to the pronator bre as 
quadratus muscle, the under surface of which it enters. . Some ™ Pronator. 
‘lateral branches are distributed by it to the deep flexor muscles. 

Dissection. The attachment of the biceps and brachialis anticus to Dissection. 
the bones of the forearm may be now cleaned and examined. 

The insertion of the brachialis anticus takes place by a broad Insertion of 

. : ~ - ° : brachialis 
thick tendon, about an inch in length, which is fixed into the coro- anticus. 
noid process of the ulna, except at the inner edge; and into the 
contiguous rough part of the bone. 

Insertion of the biceps. The tendon of the biceps is inserted into Insertion of 
the inner part of the tubercle of the radius, and slightly into the ees 
bone behind it. A bursa intervenes between it and the fore part of 
the tubercle. At its attachment the anterior surface becomes ex- 
ternal; and the opposite. The supinator brevis muscle partly sur- 
rounds the insertion. 


Section V. 
THE PALM OF THE HAND. 


Dissection (fig. 83). The digits being separated and fixed firmly Dissection 
with tacks, the skin is to be reflected from the palm of the hand 
by means of two incisions. One is to be carried along the centre geek the 
from the wrist to the fingers ; and the other is to be made from side toe 
to side, at the termination of the first. In raising the inner flap, 
the small palmaris brevis muscle will be seen at the inner margin and muscle. 
of the hand; and its insertion into the skin may be left till the 
muscle has been learnt. In the fat the ramifications of the small 
‘branches (palmar) of the median and ulnar nerves are to be traced. 

The student should remove the fat from the palmaris muscle, and Define the 
from the strong palmar fascia in the centre of the hand ; and he ee 
should take care not to destroy a transverse fibrous band (transverse 


ligament) which lies across the roots of the fingers. When cleaning 
U 
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the fat from the palmar fascia he will recognise, near the digits, 
the digital vessels and nerves ; and must be especially careful of 
two,—viz., those of the inner side of the little finger and outer side 
of the index finger, which appear farther back than the rest, and are 
most likely to be injured. By the side of the vessels and nerves to 
the fingers four slender lumbricales muscles are to be defined. 

Lastly, the skin and the fat may be reflected from the thumb 
and fingers by an incision along each, in order that the sheaths of 
the tendons with the collateral vessels and nerves may be laid bare. 

Cutaneous palmar nerves. Some unnamed twigs are furnished to 
the integument from both the median and ulnar nerves in the 
hand ; and two named cutaneous nerves ramify in the palm. 

One is an offset of the median nerve (p. 287), and crosses the 
annular ligament : it extends to about the middle of the palm, and 
is united with the palmar branch of the ulnar: a few filaments are 
furnished to the ball of the thumb. 

The other palmar branch is derived from the ulnar nerve (p. 286); 
it has been traced on the ulnar artery to the hand, and its distribu- 
tion in the palm may be now observed. 

The PALMARIS BREVIS (fig. 83, H) is a small subcutaneous muscle, 
about two inches wide, whose fibres are collected into separate 
bundles. It is attached on the outer side to the palmar aponeurosis, 
and its fibres are directed inwards to join the skin at the inner 
border of the hand. 

This muscle lies over the ulnar artery and nerve. After it has 
been examined it may be thrown inwards with the skin. 

Action. Drawing inwards the skin of the inner border of the hand 
towards the centre, it deepens the hollow or cup of the palm. 

The palmar fascia or aponeurosis consists of a central and two 
lateral parts; but the lateral, which cover the muscles of the thumb 
and little finger, are so thin as not to require separate notice. 

The central part is a strong, white layer, which is pointed at the 

wrist, but is expanded towards the fingers, where it nearly covers 
the palm of the hand. Posteriorly the fascia receives the tendon 
of the palmaris longus, and is connected to the annular ligament ; 
and anteriorly it ends in four processes, which are continued for- 
wards, one for each finger, to the sheaths of the tendons. At the 
point of separation of the processes from one another some trans- 
verse fibres are placed, which arch over the lumbricalis muscle 
and the digital artery and nerve appearing at this spot. From the 
pieces of the fascia a few superficial longitudinal fibres are pro- 
longed to the integuments near the cleft of the fingers. 
Dissection. To follow one of the digital processes of the fascia to 
its termination, the superficial fibres being first removed, it must 
be divided longitudinally by inserting the knife beneath it opposite 
the head of the metacarpal bone. 

Ending of the processes. Each process of the fascia sends down- 
wards an offset on each side of the tendons, which is fixed to the 
deep ligament connecting together the ends of the metacarpal bones 
and to the edge of the metacarpal bone for a short distance. ; 
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The superficial transverse ligament of the fingers is a thin fibrous Ligament ot 
band, which stretches across the roots of the four fingers, and is "° {8° 
contained in the fold of skin forming the rudiment of a web be- 
tween them. Beneath it the digital nerves and vessels are continued 
onwards to their terminations. 

Sheath of the flexor tendons (fig. 82). Along each finger the flexor sheath of 
tendons are retained in position against the phalanges by a fibrous ‘? #ndons 
sheath. Opposite the middle of each of the two varies in 
nearest phalanges the sheath is formed by a Fig. 82.* yo eS 
strong fibrous band (e and /) (ligamentum vagi- 
nale), which is almost tendinous in consistence ; 
but opposite the joints it consists of a thin 


membrane with scattered and oblique fibres. If Has a syno- 
the sheath be opened it will be seen to be lined br 
by a synovial membrane, which forms long and 
slender vascular folds (vineula vasculosa) be- 
tween the tendons and the bones. 

Dissection. The palmar fascia, and the thinner Dissection, 
parts of the digital sheaths opposite the joints 
of the fingers, may be taken away. On the 
removal of the fascia the palmar arch of the 
ulnar artery, and the median and ulnar nerves, 
become apparent. 

PatMAR Part or THE ULNAR ARTERY (fig. 83). Sa 
In the palm of the hand the ulnar artery is arch, 


directed towards the muscles of the thumb, 
where it communicates with two offsets of the 
radial trunk, viz., the superficial volar branch (c), 
and the branch to the radial side of the fore- 
finger (f). The curved part of the artery, 
which lies across the hand, is named the swper- 


ficial palmar arch (d).—Its convexity is turned Position in 


towards the fingers, and its position in the palm een 
would be nearly marked by a line across the 
hand from the cleft of the thumb. 

connections. 


The arch is comparatively superficial; it is 
covered in greater part by the integuments and 
the palmar fascia, but at the inner border of the hand the palmaris 
brevis muscle (#) lies over it. Beneath it are the flexor tendons 
and the branches of the ulnar and median nerves. Vene comites 
lie on its sides. 

Branches. From the convexity of the arch proceed the digital Branches 
arteries, and from the concavity some small offsets to the palm of cud 
the hand. A small branch (profunda) arises as soon as the artery 
enters the hand. 

a. The profunda or communicating branch (fig. 84, b), passes to Jota He 


* The extensor tendon of the finger with its accessory muscles, and the 
sheath of the flexor tendons. a. Extensor tendon, with 6, interosseous, and 
c, lumbricales muscles joining it. d. Flexor tendon ; ¢ and f, thicker parts 
of its sheath. , 

U 
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downwards with a branch of the ulnar nerve between the abductor 
and short flexor muscles of the little finger, to inosculate with the 
deep palmar arch of the radial artery. 

four digital 0. The digital branches (g) are four in number, and supply both 

branches: gideg of the three inner fingers and one side of the index finger. 
The branch to the inner side of the hand and little finger is un- 
divided ; but the others, corresponding with the three inner interos- 
seous spaces, bifurcate anteriorly to supply the contiguous sides of 

in the hand. the above said digits. In the hand these branches are accompanied 
by the digital nerves, which they sometimes pierce. 

they join Near the root of the fingers they receive communicating branches 

lhe from offsets of the deep arch; but the digital artery of the inner 
side of the little finger has its communicating branch about the 
middle of the hand. 

termination Fyrom the point of bifurcation the branches extend along the 

oo, sides of the fingers ; and over the last phalanx the vessels of oppo- 
site sides unite in an arch, from whose convexity offsets proceed 

offsets, to supply the ball of the finger. Collateral offsets are furnished to 
the finger and the sheath of the tendons; and small twigs are 

and arches. supplied to the phalangeal articulations from small arterial arches 
on the bones—an arch being close behind each joint. On the dor- 
sum of the last phalanx is another arch near the nail, from which 
the nail-pulp is supplied. 

Ulnar nerve PALMAR Parr or THE ULNAR Nerve (fig. 83,7). The ulnar nerve 

in the hand, qivides on or near the annular ligament, into a superficial and a 
deep branch. 

has a deep The deep branch accompanies the profunda artery to the muscles, 

aul and will be subsequently dissected with that vessel (fig. 84). 

ad The superficial branch furnishes an offset to the palmaris brevis 
muscle, and some filaments to the integument of the inner part of 
the hand, and ends in two digital nerves, for the supply of both 
sides of the little finger and half the next. 


nee Digital nerves (°°). The more internal nerve is undivided, like the 
Lerv' . 
two corresponding artery. 


The other is directed to the cleft between the ring and little 
fingers, and bifurcates for the supply of their opposed sides : in the 
palm of the hand this last branch is connected with an offset (°) of 
the median nerve. 

- Along the sides of the fingers the digital branches have the same 

arrangement as those of the median nerve. 
Median PALMAR ParT OF THE Mrpran Nerve (fig. 83, *). As soon as the 
Hee tu. median nerve issues from beneath the annular ligament it becomes 
ca enlarged and somewhat flattened, and divides into two nearly equal 
ile parts for the supply of digital nerves to the thumb and the remain- 
ing two fingers and a half: the more external of the two por- 
tions furnishes a small muscular branch to the ball of the thumb. 
The trunk of the nerve and its branches are covered by the 
palmar fascia; and beneath them are the tendons of the flexor 

muscles. 


Bee a. The branch to muscles of the thumb (*) supplies the outer half 
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of the short flexor, and ends in the abductor and opponens pollicis 
muscles. 
b. The digital nerves (°) are five in number. Three of them, Five digital 
which are distributed to the sides of the thumb and the radial side ""’~ 
of the fore finger, are undivided, and come from the external of 
the two pieces into which the trunk of the median splits. The 


Fig. 83." 


other two spring from the inner piece of the nerve, and are bifur- 
cated to supply the opposed sides of the middle and fore, and the 
middle and ring fingers. 
The first two nerves belong to the thumb, one being on each side, First two, 
and the most external is said to communicate with branches of the 
radial nerve. 


* Dissection of the superficial vessels and nerves of the palm of the hand, 
with some of the superficial muscles. (Illustrations of Dissections). Muscles : 
A. Abductor pollicis. . Flexor brevis. p. Adductor pollicis, 4. Palmaris 
brevis. Arteries: a. Trunk of ulnar, and 8, of radial. c. Superficial volar 
branch. d. Superficial palmar arch. ¢. Branch uniting the arch with f the 
radial digital branch of the forefinger. g. Four digital branches of the super- 
ficial arch. Nerves: 1. Ulnar, and 2, its two digital branches. 3. Median, 
and 5, its digital branches to three fingers and a half. 4, Branch of the 
median to some muscles of the thumb. 5. Communicating branch from the 
median to the ulnar. 
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third, The third is directed to the radial side of the index finger, and 
gives a branch to the most external lumbrical muscle. 

fourth, The fourth furnishes a nerve to the second lumbrical muscle, and 
divides to supply the contiguous sides of the fore and middle 
fingers. 

fifth. The fifth, like the fourth, is distributed by two branches to the 


opposed sides of the middle and ring fingers: it communicates with 
a branch of the ulnar nerve. 
On the sides On the fingers. On the sides of the fingers the nerves are super- 


ae ficial to the arteries, and reach to the last phalanx, where they end 
lateral in filaments for the ball and the pulp beneath the nail. In their 
SHI, course forwards the nerves supply chiefly tegumentary branches : 


one of these is directed backwards by the side of the metacarpal 
phalanx, and after uniting with the digital nerve on the back of 
the finger (p. 278), is continued to the dorsum of the last phalanx. 

Dissection Dissection. The tendons of the flexor muscles may be followed 

oe next to their termination. ‘To expose them the ulnar artery should 
be cut through below the origin of the profunda branch ; and the 
small superficial volar branch (of the radial) having been divided, 
the palmar arch is to be thrown towards the fingers. The ulnar 
and median nerves are also to be cut below the annular ligament, 
and turned forwards. 

Divide A longitudinal incision is to be made through the centre of the 

Hgament, annular ligament, without injuring the small muscles that arise from 
it, and the pieces of the ligament are to be thrown to the sides. 

open Finally the sheaths of the fingers may be opened for the purpose 

sheaths. “ . : 
of observing the insertion of the tendons. 

Synovial sac FLEXOR TENDONS. Beneath the annular ligament the tendons of 

surrounds : 

tendons, | the deep and superficial flexors are surrounded by a large and loose 
synovial membrane, which projects upwards into the forearm and 
downwards into the hand, and sends an offset into the digital sheath 
of the thumb and that of the little finger.* 

Ala Flexor sublimis. The tendons of the flexor sublimis are superficial 

@xXor ° 
to those of the deep flexor beneath the ligament ; and all four are 
nearly on the same level, instead of being arranged in pairs, as in 
inthe hand. the forearm. After crossing the palm of the hand they enter the 

Insertion. sheath of the fingers (fig. 82, e), and are inserted each by two 
processes into the margins of the middle phalanx, about the centre. 
When first entering the digital sheath, the tendon of the flexor 

Slit for the sublimis conceals that of the flexor profundus ; but near the front 

leep flexor. of the first phalanx it is split for the passage of the tendon of the 
latter muscle. 

Dissection, Dissection. To see the tendons of the deep flexor and the lum- 
brical muscles, the flexor sublimis must be cut through above the 
wrist, and thrown towards the fingers. Afterwards the areolar 
tissue should be taken away. 


Tendons Fle«or profundus. At the lower border of the annular ligament 
ieear the tendinous mass of the flexor profundus is divided into four 


* Theile refers the notice of this fact to M. Maslieurat-La. é i 
of the ‘‘ Gazette Médicale,” for 1839. peer yen yg 


MUSCLES OF THUMB, 295 


pieces, though in the forearm only the tendon of the fore finger is 
distinct from the rest. From the ligament the four tendons are cross the 
directed through the hand to the fingers, and give origin to the #4 
‘small Jumbricales muscles. At the root of the Garon each enters 

the digital sheath with a tendon of the flexor tee and having 

passed through that tendon, is inser ted into the base of the last to their 
phalanx. insertion: 

Between both flexor tendons and the bones are thin membranes, Short folds 
one for each. By means of this each tendon is connected with the oe 
‘capsule of the joint, and the fore part of the phalanx immediately dons. 
‘behind the bone into which it is inserted. 

The lumbricales muscles (fig. 84, 1) are four small fleshy slips, Lumbrical 
which arise from the tendons of the deep flexor near the annular ™™S*l¢- 
ligament ; ‘and are directed to the radial side of each finger, to be 
énserted into an aponeurotic expansion on the dorsal aspect of the 
metacarpal phalanx (fig. 82, c). 

These muscles are concealed for the most part by the tendons Conneec- 
and vessels that have been removed ; but they are subcutaneous "™* 
for a short distance between the processes of the palmar fascia. 

The outer two arise from single tendons, but each of the others is Different 
connected with two tendons. onigne: 

Action. By their insertion into the long extensor tendon they Use as 
will aid it in straightening the two last phalangeal joimts ; and aa 
when the metacarpo-phalangeal joints are much bent they may and flexors. 
assist in maintaiing the flexion of these articulations. 

Tendon of the peer pollicis longus. Beneath the annular ligament Tendon of 
this tendon is external to the flexor profundus, and turns outwards pa hene 
between the heads of the flexor brevis pollicis (fig. 84), to be in- 
serted into the last phalanx of the thumb. The common synovial its insertion. 
membrane surrounds it beneath the annular ligament, and sends a 
prolongation, as before said, into its digital sheath. 

Dissection (fig. 84). The deep palmar arch of the radial artery, Dissection 
with the deep branch of the ulnar nerve, and the interossei muscles, °F yc 
will come into view if the flexor profundus is cut above the wrist, 
and thrown with the lumbricales muscles towards the fingers ; but 
in raising the tendons the student should preserve two fine nerves 
and vessels entering the two inner lumbrical muscles. 

The dissection of the muscles of the ball of the thumb and the and little 
little finger is next to be prepared. Some care is necessary in making ela 
a satisfactory separation of the different small thumb muscles; but 
those of the little finger are more easily defined. 

SHort Muscies or THE Tuums (fig. 84). These are four in number, Four mus- 
and are named from their action on the thumb. The most super- "cles i ae 
ficial is the abductor pollicis; beneath it is the opponens pollicis, thumb, viz., 
which will be recognised by its attachment to the whole length of 
the metacarpal hone: To the inner side of the last is the short 
flexor. And the wide muscle coming stom the third metacarpal 
bone is the adductor of the thumb. 

The ABDUCTOR POLLICIS, A, is about an a wide, and is thin, and Abduetor. 
superficial to the rest. It arises from the upper part of the annular 
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ligament at the radial side, and from the ridge of the os trapezium ;. 
and is inserted into the base of the first phalanx of the thumb. s 

The muscle is subcutaneous, and rests on the opponens pollicis : 
it is connected oftentimes at its origin with a slip from the tendom 
of the extensor ossis metacarpi pollicis. 

Action. It removes the metacarpal bone of the thumb from the 
other digits ; and when it has so acted it may assist slightly the 
short flexor in bending the metacarpo-phalangeal joint. 

Dissection. The opponens pollicis will be seen on cutting through 
the abductor. To separate the muscle from the short flexor on the 
inner side, the student should begin near the fore part of the meta- 
carpal bone, where there is usually a slight interval. 

The OPPONENS POLLICIS, B, arises from the annular ligament beneath 
the preceding, and from the os trapezium and its ridge ; it is énserted’ 
into the front and outer border of the metacarpal bone for the whole- 
length. 

This muscle is partly concealed by the preceding, though it pro- 
jects on the outer side. Along its inner border is the flexor brevis. 
pollicis. An insertion into the external sesamoid bone is described 
by Theile. 

Action. From its attachment to the metacarpal bone it is able to- 
draw that bone inwards over the palm of the hand, turning it at 
the same time, so as to allow the ball of the thumb to be applied 
to the ball of each of the fingers, as in picking up a pin. 

The FLEXOR BREVIS POLLICIS, ©, is the largest of the short muscles: 
of the thumb: it consists of two pieces (inner and outer) at the © 
insertion, but these are united at the origin. Posteriorly it arises: 
from the os trapezoides and os magnum; from the bases of the 
second and third metacarpal bones ; and from the annular ligament, 
at the lower part. In front it is inserted by two heads into the 
sides of the base of the first phalanx of the thumb,—the inner 
piece being united with the adductor, and the outer with the 
abductor pollicis. A sesamoid bone is connected with each head at 
its insertion. 

The tendon of the long flexor lies on this muscle, occupying the 
interval between the processes of insertion ; and the deep palmar 
arch of the radial artery issues from beneath the inner head. 

Action. The muscle bends the metacarpo-phalangeal joint, and 
assists the opponens in drawing the thumb forwards and inwards 
over the palm. 

The ADDUCTOR POLLICIS, D, is pointed at the thumb, and wide at 
the opposite end. Its origin is fixed to the anterior or lower two 
thirds of the metacarpal bone of the middle digit, on the palmar 
aspect ; and its insertion is attached, with that of the short flexor, 
to the inner side of the first phalanx of the thumb. 

The cutaneous surface is in contact with the tendons of the 
flexor profundus and the lumbrical muscles ; and the deep surface 
lies over (in this position) the first dorsal interosseous muscle, J, 
and e second and third metacarpal bones with the intervening. 
muscle. 
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Action. By its contraction the thumb is applied to the radial Use. 
border of the hand, and approximated to the fingers. 
SHorr Muscres or tHe Lirrny Frvaer (fig. 84). There are Two or three 


. : musel 
commonly two muscles in the ball of the little finger,—an abductor jittle aed 


Fig. $4.* 


and an adductor. Sometimes there is a short flexor between the 


other two. 

The ABDUCTOR MINIMI DIGITI, E, is the most internal of the short Abductor 
muscles. It arises from the pisiform bone and the tendon of the 
flexor carpi ulnaris, and is inserted into the ulnar side of the base is the most 
of the first phalanx of the little finger; an offset from it reaches tr! 
the extensor tendon on the back of the phalanx. The palmaris 
brevis partly conceals the muscle. 

Action. Firstly it draws the little finger away from the others ; vse. 
but continuing to act it bends the metacarpo-phalangeal joint. 


* Deep dissection of the palm of the hand. (lIllustrations of Dissections. ) 
Muscles: a, Abductor pollicis. B. Opponens pollicis. oc. Flexor brevis 
pollicis. op. Adductor pollicis. x. Abductor minimi digiti. ¥. Flexor brevis 
minimi digiti. «. Opponens minimi digiti. 1. Lumbricales. J. First dorsal 
interosseous. Vessels; a. Ulnar artery, cut. 0. Profunda branch. c. Deep 
palmar arch. d. Radial digital artery of the index finger. e. Arteria magna 
pollicis. jf. Interosseous arteries. Nerves: 1. Ulnar nerve, cut. 2. Deep 
branch of the palm of the hand, and 4, its continuation to end in some of the 
thumb muscles. 3. Offsets to the inner two lumbricales. 
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The FLEXOR BREVIS MINIMI DIGITI, F, appears often to be a part of 
the abductor. Placed at the radial border of the preceding muscle, 
it takes origin from the tip of the process of the unciform bone, 
and slightly from the annular ligament; it is imserted with the 
abductor into the first phalanx. 

It lies on the adductor; and near its origin it is separated from 
the abductor muscle by the deep branches of the ulnar artery and 
nerve. 

Action. The first phalanx is moved towards the palm by this 
muscle, and the metacarpo-phalangeal joint is bent. 

The appucTOR vel OPPONENS MINIMI DIGITI, G, resembles the 
opponens pollicis in being attached to the metacarpal bone. Its 
origin is from the process of the unciform bone, and the lower 
part of the annular ligament: its insertion is fixed into the ulnar 
side of the metacarpal bone of the little finger. 

The adductor is partly overlaid by the preceding muscles ; and 
beneath it the deep branches of the ulnar artery and nerve pass. 

Action. It raises the inner metacarpal bone, and moves it towards 
the others, so as to deepen the palm of the hand. 

Dissection. The radial artery comes into the hand between the 
first two metacarpal bones ; and to lay bare the vessel, it will be 
requisite to detach the origin of the flexor brevis pollicis. The 
deep palmar arch, and the branch of the ulnar nerve accompanying 
it, together with their offsets, are to be dissected out. 

A fascia, which covers the interossei muscles, is to be removed, 
when the dissector has observed its connection with the transverse 
ligament uniting the heads of the metacarpal bones. 

RADIAL ARTERY IN THE HAnp (fig. 84). The radial artery enters 
the palm at the first interosseous space, between the heads of the 
first dorsal interosseous muscle : and after furnishing one branch 
to the thumb, and another to the index finger, turns across the 
hand towards the ulnar side, with its venw comites, forming the 
deep arch. 

The deep palmar arch (c) extends from the interosseous space to 
the base of the metacarpal bone of the little finger, where it joins 
the profunda communicating branch (6). Its convexity, which is 
but slight, is directed forwards; and its position is nearer the 
carpal bones than that of the superficial arch. The arch has a deep 
position in the hand, and lies on the metacarpal bones and the 
interossei muscles. It is covered by the long flexor tendons, and 
in part by the flexor brevis pollicis. The branches of the arch are 
the following :— 

a. Iecurrent branches pass from the concavity of the arch to the 
front of the carpus; these supply the bones, and anastomose with 
the other carpal arteries. 

b. Three perforating arteries pierce the three inner dorsal interossei 
muscles, and communicate with the interosseous arteries on the back 
of the hand. 

c. Usually there are three palmar interosseous arteries (f), which 
occupy the three inner metacarpal spaces, and terminate by joining 
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the digital branches of the superficial palmar arch at the cleft of 
the fingers. These branches supply the interosseous muscles, and 
_ the two or three inner lumbricales ; they vary much in their size and 
distribution. 

d. Digital branches of the radial. The large artery of the thumb (e) Digital 
(art. princeps pollicis) runs between the first metacarpal bone and P™»ches- 
the flexor brevis pollicis, to the interval between the heads of the renee eer 
muscle, where it divides into the two collateral branches of the 
thumb: these are distributed like the arteries of the superficial 
arch. ) 

e. The digital branch of the index finger (d) (art. radialis indicis) Artery of 
is directed over the first dorsal interosseous muscle, J, and beneath finger” 
the short flexor and the adductor pollicis, to the radial side of the 
fore finger. At the free or anterior border of the adductor pollicis, 

D, this branch is usually connected by an offset with the superficial 
palmar arch ; and at the end of the digit it unites with the branch 
furnished to the opposite side by the ulnar artery. 

The deep branch of the ulnar nerve (7) accompanies the arch of the Veen beenelt 
radial artery as far as the muscles of the thumb, and terminates nerve. 
in offsets to the adductor pollicis and the inner head of the short 
flexor. 

Branches. Near its origin the nerve furnishes branches to the ecw 
muscles of the little finger. In the palm it gives offsets to all the er 
palmar and dorsal interosseous muscles, and to the inner two lum- 
brical muscles (*), besides the terminal branches before mentioned. 

The transverse metacarpal ligament connects together the heads of Ligament of 
the four inner metacarpal bones. Its cutaneous surface is hollowed }Minearpal 
where the flexor tendons cross it; and beneath it the interossei bones. 
muscles pass to their insertion. To the posterior border the fascia 
covering the interossei muscles is united. The ligament should now 
be taken away to see the interossei muscles. 

The INTEROSSEI MUSCLES, so named from their position between the Seven inter- 
metacarpal bones, are seven in number. Two muscles occupy each aes: ae 
space, except in the first where there is only one; they arise from 
the metacarpal bones, and are inserted into the first phalanx of the 
fingers. They are divided into palmar and dorsal interossei ; but ante -_ 
all the small muscles are evident in the palm of the hand, though een ze 


some project more than the others. 

The palmar muscles (fig. 85), three in number, are smaller than Number and 
the dorsal set, and are most prominent in the palm of the hand. $ufine. 
They arise from the palmar surface of the metacarpal bones of the 
fingers on which they act, viz., those of the fore, ring, and little 
fingers ; and they are inserted into the ulnar side of the fore, and 
the radial side of the other two digits. 

Both sets of muscles have a similar termination (fig. 82, b) :— Common in 
the fibres end in a tendon, which is inserted into the side of the first both sets. 
or metacarpal phalanx, and sends an expansion to join the extensor 
tendon on the dorsum of the bone. 

The dorsal interossei (fig. 86) extend farther back than the palmar Dorsal set. 
set, and arise by two heads from the lateral surfaces of the meta- Origin. 
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carpal bones between which they lie. The dorsal muscles are a 
allotted to the digits :—two belong to the second finger, a thire 
is connected with the radial side of the fore, and the fourth with 
the ulnar side of the ring finger. seeear 

Action. They help to bend the metacarpo-phalangeal joints by 
their attachment to the first phalanx ; and assist in the extension: 


of the two last phalangeal joints through their union with the 
extensor tendon. 

Further they can separate and approximate the fingers :—thus the 
palmar set adduct to the second finger ; and the dorsal abduct from 
the middle line of the second finger—the two attached to this digit 
moving it to the right and left of that line. 

Dissection. The attachments of the annular ligament to the carpal 
bones on each side are to be next dissected out by taking away the 
small muscles of the thumb and little finger. Before reading its 
description, the ends of the cut ligament may be placed in ap- 
position. 

The anterior annular ligament is a firm ligamentous band, which 
arches over and binds down the flexor tendons of the fingers. It 
is attached externally to the front of the os scaphoides, and to the 
fore and inner parts, and ridge of the os trapezium ; and internally 
to the unciform and pisiform bones. By its upper border it is con- 
nected with the aponeurosis of the forearm; and by its anterior 


surface it joins the palmar fascia. On it lie the palmaris longus 
and the ulnar artery and nerve. 


* Three palmar interosseous muscles. a. Muscle of the little finger ; b, of 
the ring finger ; and ¢, of the forefinger. 
+ Four dorsal interosseous muscles. d. Muscle of the forefinger, called 


sometimes abductor indicis. ¢ and jf. Muscles of the middle finger. g. 
Muscle of the ring finger. 
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Dissection. Next follow the tendon of the flexor carpi radialis Dissection. 
through the os trapezium to its insertion into the metacarpal bones. 

The tendon of the flexor carpi radialis, in passing from the fore- tsertion of 
arm to the hand, lies in the groove in the os trapezium between the fever carpi 
attachments of the annular ligament to the bone, but outside the 
arch of that ligament ; here it is bound down by a fibrous sheath 
lmed by a synovial membrane. The tendon is inserted into the 
base of the metacarpal bone of the index finger, and sends a slip 
to that of the middle digit. 


Secrion VI. 
THE BACK OF THE FOREARM. 


Position. During the dissection of the back of the forearm the Position. 
limb lies with the fore part undermost, and a small block is to be 
placed beneath the wrist for the purpose of stretching the tendons. 

Dissection (fig. 87). The fascia and the cutaneous nerves and Take away 
vessels are to be reflected from the muscles of the forearm, and a ane 
from the tendons on the back of the hand; but in removing the and the 
fascia in the forearm, the student must be careful not to cut away ae 
the posterior interosseous vessels, which are in contact with it on 
the inner side in the lower third. A thickened band of the fascia 
opposite the carpus (the posterior annular ligament) is to be left. 

Let the integument be removed from the fingers, in order that strip 
the tendons may be traced to the end of the digits. fe 

The several muscles should be separated from one another up to Separate 
their origin, especially the two radial extensors of the wrist. oe 

The posterior annular ligament, kK, consists of the special aponeu- Annular 
rosis of the limb, thickened by the addition of some transverse f*tent be- 
fibres, and is situate opposite the lower end of the bones of the wrist. 
forearm. This band is connected at the outer part to the radius, 
and at the inner to the cuneiform and pisiform bones. Processes 
from it are fixed to the bones beneath, and confine the extensor 
tendons. The ligament will be subsequently examined more in 
detail. 

SUPERFICIAL LAYER OF MUSCLES (fig. 87). The muscles are arranged Superficial 
in a superficial and a deep layer, as on the anterior part of the fore- leet 
arm. The superficial layer contains seven muscles, which arise cles, viz. 
mostly by a common tendon from the outer condyle of the humerus, 
and have the undermentioned position one to another from without 
inwards ;—the long supinator, A, the two radial extensors of the 
wrist, B and c (long and short), the common extensor of the fingers, 

p, the extensor of the little finger, E, and the ulnar extensor of the 
wrist, F. There is one other small muscle near the elbow, the 
anconeus, G. 

The SUPINATOR RADII LONGUS, A, reaches upwards into the arm, Supinator 

and limits on the outer side the hollow in front of the elbow. The "Ss" 
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origin, muscle arises from the upper two thirds of the outer condyloid 

ridge of the humerus, and the front of the external intermuscular 
septum. The fleshy fibres end 
about the middle of the forearm 
in a tendon, which is inserted into 
the lower end of the radius, close 
above the styloid process. 

In the arm the margins of the 
supinator are directed towards the 
surface and the bone, but in the 
forearm the muscle is flattened 
over the others, with its edges 
forwards and backwards. Its an- 
terior border touches the biceps 
and the pronator teres; and the 
posterior is in contact with both 
radial extensors of the wrist. 
Near its insertion the supinator is 
covered by two extensors of the 
thumb. Beneath the muscle are 
the brachialis anticus and mus- 
culo-spiral nerve, the extensors of 
the wrist, the radial vessels and 
nerve, and the radius. 

Action. The chief use of this 
supinator is to bend the elbow 
joint. But if the radius is either 
forcibly pronated or supinated the 
muscle can put the hand into a 
state intermediate between pro- 
nation and supination,—the thumb 
being brought above the fore- 
finger. 

If the radius is fixed as in 


insertion. 


Connec- 
tions, 


Is the guide 
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Use, 


radius ree 


and fixed. 
climbing, the muscle will bring up. 
the humerus, bending the elbow. 
Extensor The EXTENSOR CARPI RADIALIS 
carpi longus. LONGIOR, B, arises from the lower 


third of the outer condyloid ridge 
of the humerus, and the front of 
the contiguous intermuscular sep- 
tum; and from the septum be- 
tween it and the next muscle. 
The muscle lies on the short 
radial extensor, being partly 
covered by the supinator longus ; 
and its tendon passes beneath the extensors of the thumb, and 


* Superficial layer of muscles on the back of the forearm, with some vessels. 
(Illustrations of Dissections.) Muscles : a. Supinator longus. 3. Extensor 
carpi radialis longus. o. Extensor carpi radialis brevis. p, Extensor com- 
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the annular ligament, to be inserted into the base of the meta- 
carpal bone of the index finger. Along its outer border lies the 
radial nerve. 

Action. The long extensor straightens first the wrist, and bends 
next the elbow joint. 

If the hand is fixed in climbing, it will act on the humerus like 
the long supinator. 

The EXTENSOR CARPI RADIALIS BREVIOR, C, is attached to the outer 
condyle of the humerus by a tendon common to it and the three 
following muscles, viz. common extensor of the fingers, extensor 
of the little finger and ulnar extensor of the wrist: it takes origin 
also from the capsular ligament of the elbow. joint. The tendon 
of the muscle is closely connected with the preceding, and after 
passing with it through the same compartment of the annular 
ligament, is inserted into the base of the metacarpal bone of the 
middle finger. 

Concealed on the outer side by the two preceding muscles, this 
extensor rests on the radius and some of the muscles attached to 
it, that is to say, on the supinator brevis, and the pronator teres. 
Along the ulnar side is the common extensor of the fingers ; and 
the extensors of the thumb come between it and the digital ex- 
tensor. Both radial extensors of the carpus have usually a bursa 
at the insertion. 

Action. This muscle resembles its fellow in extending the wrist, 
but differs from it in extending the elbow. 

Acting with the long extensor of the wrist it will move the lower 
end of the radius in supination. 

The EXTENSOR COMMUNIS DIGITORUM, D, is single at its origin, but 
is divided inferiorly into four tendons. It arises from the common 
tendon, from aponeurotic septa between it and the muscles around, 
aud from the aponeurosis of the limb. Near the lower part of the 
forearm the muscle ends in three tendons, which pass through a 
compartment of the annular ligament with the indicator muscle ; 
below the ligament, the most internal tendon divides into two, and 
all four are directed along the back of the hand to their insertion 
into the last two phalanges of the fingers. 

On the back of the fingers the tendons have the following 
arrangement. On the dorsum of the first phalanx each forms an 
expansion with the tendons of the lumbricales and_ interossei 
muscles (fig. 82). At the front of that phalanx it divides into three 
parts (fig. 87, N):—the central one is fixed into the base of the 
second phalanx, whilst the lateral pieces unite, and are inserted 
into the base of the last phalanx. On the fore and little fingers 


munis digitorum. x. Extensor minimi digiti. 4, Extensor carpi ulnaris. 
g. Anconeus. u. Extensor ossis metacarpi pollicis. 1. Extensor primi inter- 
nodii. J. Extensor secundi internodii pollicis. x. Posterior annular ligament. 
u. Bands uniting the tendons of the common extensor on the back of the hand. 
n. Insertion of the common extensor into the last two phalanges. Arteries: 
a. Posterior interosseus. 1. Radial. 2. Posterior carpal arch, d. Meta- 
carpal branch. 4. Dorsal branches of thumb and forefinger. 
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the expansion is joined by the special tendons of those digits ; and 
opposite the first two articulations of each finger the tendon sends 
down lateral bands to join the capsule of the joint. 

This muscle is placed between the extensors of the wrist and 
little finger, and conceals the deep layer. On the back of the 
hand the tendons are joined by cross pieces, L, which are strongest 
between the ring finger tendon and its collateral tendons; they 
prevent the ring finger being raised if the others are closed. 

Action. The muscle straightens the three phalanges of the fingers 
from root to tip, and separates the four digits from each other. It 
can extend the nearest joint of each finger whilst the two farthest 
are kept bent by the flexors ; and it can straighten the last two 
articulations when the nearest is bent. 

The digits being straightened, it will assist the other muscles in 
extending the wrist and the elbow. 

The EXTENSOR MINIMI DIGITI, E, is the most slender muscle on the 
back of the forearm, and appears to be but a part of the common 
extensor. Its origin is in common with that of the extensor com- 
munis, but it passes through a distinct sheath of the annular liga- 
ment. Beyond the ligament the tendon splits into two, and only 
one unites by a cross piece with the tendon of the common exten- 
sor: both finally join the common expansion on the first phalanx of 
the little finger. 

Action. It extends the little finger and moves back the wrist and 
elbow. As the inner piece of the split tendon is not united with 
the common extensor it can straighten the digit during flexion of 
the other fingers. 

The EXTENSOR CARPI ULNARIS MUSCLE, F, arises from the common 
tendon, and the aponeurosis of the forearm ; it is also fixed by 
fascia to the posterior border of the ulna below the anconeus 
muscle (about the middle third). Its tendon becomes free from 
fleshy fibres near the annular ligament, and passes through a sepa- 
rate sheath in that structure to be inserted into the base of the meta- 
carpal bone of the little finger. 

Beneath this extensor are some of the muscles of the deep layer, 
with part of theulna. On the outer side is the extensor of the little 
finger, with the posterior interosseous vessels. 

Action. As the name expresses, the muscle puts back the wrist 
and inclines the hand towards the ulnar side: it can then extend 
the elbow joint. 

The ANCONEUS, G, is a small triangular muscle near the elbow. 
It arises from the outer condyle of the humerus by a tendon 
distinct from, and on the ulnar side of the common tendon of 
origin of the other muscles. From this origin the fibres diverge 
to their insertion into the outer side of the olecranon, and into 
the impression on the upper third of the posterior surface of the 
ulna. 

The upper fibres are nearly transverse, and are contiguous to the 
lowest of the triceps muscle. Beneath the anconeus lie the supi- 
nator brevis muscle, and the recurrent interosseous vessels. 
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Action. Commonly it acts on the ulna, and assists the triceps in Use. 
extending the elbow. 

Dissection (fig. 88). For the display of the deep muscles at the pissectionot 
back of the forearm, and the pos- deck sagen 
terior interosseous artery and nerve, Fig. 88.* Tone 
three of the superficial muscles, 
viz. extensor communis, extensor 
minimi digiti, and extensor carpi 
ulnaris, are to be detached from 
their origin and tumed aside: in 
this proceeding the small branches 
of the nerve and artery entering the 
muscles may be divided. 

The loose tissue and fat are then 
to be removed from the muscles, 
and the ramifications of the artery 
and nerve ; and a slender part of 
the nerve, which sinks beneath the 
extensor of the second phalanx of 
the thumb about the middle of the 
forearm, should be traced beyond 
the wrist. 

The separation of the muscles 
should be made carefully, because 
the highest two of the thumb are 
not always very distinct from each 
other. 

DEEP LAYER OF MUSCLES (fig. 88). 
In this layer there are five small 
muscles, viz. one supinator of the 
forearm, and four special extensor 
muscles of the thumb and fore- 
finger. The highest muscle, sur- 
rounding partly the upper end of 
the radius, is the supinator brevis, D. 
Below this are the three muscles 
of the thumb in the following 
order :—the extensor of the meta- 
carpal bone, E, the extensor of the 
first, F, and that of the second 
phalanx, @. On the ulna the indi- 
cator muscle, H, is placed. af 


and interos- 
seous vessels 
and nerve, 


Five mus- 
cles in the 
deep layer, 
viz. 


My 


The EXTENSOR OSSIS METACARPI ee 
POLLICIS, B, is the largest and high- pollicis. 


est of the extensor muscles of the 
thumb, and is sometimes united with the supinator brevis. It 


* Dissection of the deep layer of muscles, and the vessels and nerve on the 
back of the forearm, (llustrations of Dissections.) Muscles: a. Supinator 
longus. 8B. and g. Radial extensors of the carpus, cut. op. Supinator brevis. 


zg. Extensor ossis metacarpi pollicis. ¥. Extensor primi internodii. «. Ex- 
x 
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arises from the posterior surface of the radius for three inches 
below the supinator brevis ; from the ulna for the same distance 
by a narrow special impression on the upper and outer part of the 
posterior surface; and from the intervening interosseous mem- 
brane. The tendon is directed outwards over the radial extensors 
of the wrist, and through the annular ligament, to be inserted 
into the base of the metacarpal bone of the thumb, and by a slip 
into the os trapezium. 

The muscle is concealed at first by the common extensor of the 
fingers ; but it becomes cutaneous between the last muscle and the 
extensors of the wrist, about two inches above the end of the radius 
(fig. 87). Opposite the carpus the radial artery winds backwards 
beneath its tendon. Between the contiguous borders of this muscle 
and the supinator brevis the posterior interosseous artery (@) ap- 
pears. 

Action. By this muscle the thumb is moved backwards from the 
palm of the hand, and the wrist is extended on the radial side. 

The EXTENSOR PRIMI INTERNODII POLLICIS, F, is the smallest muscle 
of the deep layer, and its tendon accompanies that of the preceding 
extensor. Its origin, about one inch in width, is from the radius 
and the interosseous membrane, close below the attachment of the 
preceding muscle. The tendon passes through the same space in 
the annular ligament as the extensor of the metacarpal bone, and is 
inserted into the metacarpal end of the first phalanx of the thumb. 
With respect to surrounding parts this muscle has the same con- 
nections as the preceding. 

Action. It extends first the nearest phalanx, and then the wrist, 
like its companion. 

The EXTENSOR SECUNDI INTERNODII POLLICIS, G, arises from the ulna 
for four inches below the anconeus, along the ulnar side of the ex- 
tensor of the metacarpal bone ; and from the interosseous membrane, 
below, for one inch. Its tendon passing through a sheath in the 
annular ligament, distinct from that of the other two extensor 
muscles, is directed along the dorsum of the thumb to be fixed to 
the base of the last phalanx. 

It is covered by the same muscles as the other extensors of the 
thumb, but it becomes superficial nearer the lower end of the radius. 
Below the annular ligament its tendon crosses the radial artery, and 
the extensors of the wrist. 

Action. Its use is similar to that of the extensor of the first 
phalanx. When the phalanges are straight, the two extensors will 
assist in carrying back the metacarpal bone. 

The EXTENSOR INDICIS, H, (indicator) arises from the ulna for 
three or four inches, usually beyond the middle, and internal to the 


tensor secundi internodii. uu. Extensor indicis. 1. Posterior annular liga- 
ment. Arteries: «a. Posterior interosseous. b. Recurrent interosseous. c. 
Dorsal part of the anterior interosseous. d. Dorsal part of the radial. ee. 
Dorsal branches to the thumb and forefinger. 7. Dorsal carpal arch. g. Two 
posterior interosseous (ulnar) of the hand. Nerves: 2. Radial. 3. Posterior 


interosseous at its origin, and 4, near its ending in a swelling on the back of 
the carpus. 
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preceding muscles; and from the interosseous ligament below. Origin 
Near the annular ligament the tendon becomes free from muscular 

fibres, and passing through that band with the common extensor of 

the fingers, is applied to, and blends with the external tendon of and inser- 
that muscle in the expansion on the phalanx of the fore finger. pe, 

Until this muscle has passed the ligament it is covered by the 
superficial layer, but it is afterwards subaponeurotic. 

Action. The muscle can point the fore finger even when the three Use. 
inner fingers are bent, inclining it towards the others at the same 
time. And it will help the common extensor of the digits in pull- 
ing back the hand. 

Dissection. To lay bare the supinator brevis, it will be necessary Dissection 
to detach the anconeus from the external condyle of the humerus, PUSupinater 
and to cut through the supinator longus and the radial extensors of 
the wrist. After those muscles have been divided, the fleshy fibres 
-of the supinator are to be followed forwards to their insertion into 
the radius ; and that part of the origin of the flexor profundus 
digitorum, which: lies on the outer side of the insertion of the 
drachialis anticus, is to be removed. 

The SUPINATOR BREVIS, D, surrounds the upper part of the radius, Origin of | 
except at the tubercle and along a slip of bone below it. It arises ae she 
from a depression below the small sigmoid cavity of the ulna, from 
the external margin of the bone for two inches below that pit, 
and from the orbicular ligament of the radius and the external 
lateral ligament of the elbow joint. The fibres pass outwards, and and inser- 
.are inserted into the upper third or more of the radius, except at the °°" 
inner part, reaching downwards to the insertion of the pronator 
teres, and forwards to the hollowed anterior surface. 

The supinator is concealed altogether at the posterior and external Overlying 
aspects of the limb by the muscles of the superficial layer ; and 
anteriorly the radial vessels and nerve lie over it. The lower border 
is contiguous to the extensor ossis metacarpi pollicis, only the pos- and con- 
terior interosseous artery (a) intervening. Through the substance eg 
of the muscle the posterior interosseous nerve (*) winds to the back 
of the limb. 

Action. When the radius has been moved over the ulna as in Use. 
pronation, the short supinator comes into play to bring that bone 
again to the outer side of the ulna. 

The posterior interosseous artery(fig. 88, a) is an offset from the Posterior 
common interosseous trunk (p. 286), and reaches the back of the la 
forearm above the ligament between the bones. Appearing between 
the contiguous borders of the supinator brevis and extensor ossis 
metacarpi, the artery descends at first between the superficial and piles the 
deep layers of muscles ; and afterwards, with a superficial position caine 
in the lower third of the forearm, along the tendon of the extensor 
carpi ulnaris as far as the wrist, where it ends by anastomosing and super- 
with the carpal and anterior interosseous arteries. It furnishes “*” 
muscular offsets to the contiguous muscles, except the two or three 
outer ; and the following recurrent branch :— 


i m the artery near the com- Its recur- 
The recurrent branch (6) springs fro © y ee ep 


308 | DISSECTION OF THE FOREARM. 


mencement, and ascends on or through the fibres of the supinator, 
but beneath the anconeus, to supply both those muscles and the 
elbow joint, and to anastomose with the superior profunda artery 
in the last-named muscle, as well as with the recurrent radial. 
Interosseous The posterior interosseous nerve (*) takes origin from the musculo- 
en spiral trunk (p. 275), and winds backwards through the fibres of 
the supinator brevis. Escaped from the supinator, the nerve is: 
Position to placed between the superficial and deep layers of muscles as far as 
mauscles- the middle of the forearm. Much reduced in size at that spot, it 
sinks beneath the extensor of the second phalanx of the thumb, 
and runs on the interosseous membrane to the back of the carpus. 
Termination Finally the nerve enlarges beneath the tendons of the extensor 
ge mead communis digitorum, and terminates in filaments to the ligaments: 
and the articulations of the carpus. 
Itsmuseular Branches. It furnishes offsets to all the muscles of the deep layer ; 


ala and to those of the superficial layer with the exception of the three 
following, viz. anconeus, supinator longus, and extensor carpi radialis: 
longior. : 

Radial RapiaL Artery AT THE Wrist (fig. 88). The radial artery (d), 

ares gs with its vene comites, winds below the radius to the back of the 

wrist. carpus, and enters the palm of the hand at the first interosseous: 


space, between the heads of the first dorsal interosseous muscle. At 
Connections first the vessel lies deeply on the external lateral ligament of the 
with parts wrist joint, and beneath the tendons of the extensors of the meta- 
carpal bone, £, and first phalanx of the thumb, F ; but afterwards: 
it is more superficial, and is crossed by the tendon of the extensor 
of the second phalanx of the thumb, a. 
and nerves. Offsets of the external cutaneous nerve entwine around the artery, 
and the radial nerve is superficial to it. Its branches are numerous. 
Branches but inconsiderable in size :— 


Pet as a. The dorsal carpal branch (f) passes transversely beneath the 

carpus, extensor tendons, and forms an arch with a corresponding offset 
of the ulnar artery ; with this arch the posterior interosseous artery 
joins. ; 


Sheed oo From the carpal arch branches (q) descend to the third and fourth 
* Interosseous spaces, and constitute two of the three dorsal interos- 
seous arteries: at the cleft of the fingers each divides into two 
which are continued along the dorsum of the digits. In front they. 
communicate with the digital arteries ; and behind they are joined 

by the perforating branches of the palmar arch. 
metacarpal 6. The metacarpal or first dorsal interosseous branch (fig. 87, b) 
branch ¥ a 
; reaches the space between the second and third metacarpal bones 
and anastomoses, like the corresponding arteries of the other spaces, 
with a perforating branch of the deep palmar arch. Finally it is 
continued to the cleft of the fingers, where it joins the digital artery 


of the superficial palmar arch, and gives small dorsal branches to 
the index and second fingers. 


dorsal ec. Two small dorsal arteries of t i : 
Co ae of the thumb (c) arise opposite the 
thumb pe e, along which they extend, one on each border, to 


be distributed on its posterior aspect. 
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d. The dorsal branch of the index finger is distributed on the radial and fore- 
edge of that digit. i 

The different compartments of the annular ligament may be seen sheaths of 
more completely by dividing the sheaths of the ligament over the pact at 
several tendons passing beneath. There are six different spaces, 
and each is lubricated by a synovial membrane. The most external from with- 
one lodges the first two extensors of the thumb. The next is a ae 
large hollow for the two radial extensors of the wrist ; and a very 
small space for the extensor of the second phalanx of the thumb 
follows on the ulnar side. Farther to the inner side is the common 
sheath for the extensor of the fingers, and that of the fore finger ; 
and then comes a separate compartment for the extensor of the 
little finger. Internal to all is the space for the extensor carpi Bones 
ulnaris. The last muscle grooves the ulna; but the others lie in ae el 
hollows in the radius in the order mentioned above, with the ex- 
ception of the extensor minimi digiti which is situate between the 
bones. 

Dissection. If the supinator brevis be divided by a vertical inci- To see 
sion, and reflected from the radius, its attachment to the bone will ea 
be better understood. 

The posterior interosseous nerve, and the offsets from its gangli- Sues 
form enlargement, may be traced more completely after the tendons ; 
of the extensor of the fingers and indicator muscle have been cut 
at the wrist. 


The dorsal surface of the posterior interossei muscles of the hand #4 inter- 
. . s o_o. ° 5 ossel mus- 
may be cleaned, so that their double origin, and their insertion into cles. 
the side, and on the dorsum of the phalanges, may be observed. 
Between the heads of origin of these muscles the posterior perfor- 


ating arteries appear. 


Secrion VII. 


LIGAMENTS OF THE SHOULDER, ELBOW, WRIST, AND 
HAND. 


Directions. The ligaments of the remaining articulations of the Directions. 
limb, which are still moist, may be examined at once ; but if any 
of them have become dry, they may be softened by immersion in 
water, or with a wet cloth, whilst the student learns the others. 

Dissection. For the preparation of the external ligaments of the Dissection, 
shoulder-joint the tendons of the surrounding muscles, viz. sub- Jivamuentt @2 
scapularis, supra and infraspinatus, and teres minor, must be shoulder. 
detached from the capsule; and as these are united with it, some 
care will be needed not to open the joint. 

SuoutpEer Joint. This ball and socket joint (fig. 89) is formed Shoulder 
between the head of the humerus and the glenoid fossa of the Qutline of, 
scapula. JInclosing the articular ends. of the bones is a fibrous 
capsule lined by a synovial membrane. A ligamentous band 
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(glenoid ligament) deepens the shallow scapular cavity for the 
reception of the large head of the humerus. 

The bones are but slightly bound together by ligamentous bands, 
for, on the removal of the muscles, the head of the humerus may” 
be drawn from the scapula for the distance of an inch. 

The capsular ligament (fig. 75, 5) surrounds loosely the articular 
ends of the bones; it is thickened above and below, and recelves’ 
fibres from the contiguous tendons. 

At the upper edge it is fixed around the articular surface of the 
scapula, where it is connected with the long head of the triceps. 
At the lower edge the ligament is fixed (fig. 89) to the neck of the: 
humerus close to the articular surface above, but at a little distance: 
therefrom below; and its continuity is interrupted between the: 
tuberosities (b) by the tendon of the biceps muscle, over which it. 
is continued along the bicipital groove (fig. 75). On the inner side 
there is generally an aperture in the capsule, below the coracoid’ 
process, through which the synovial membrane of the joint is con- 
tinuous with the bursa beneath the tendon of the subscapularis. 

The following muscles surround the articulation ;—above and be- 
hind are the supraspinatus, infraspinatus, and teres minor ; below,. 
the capsule is only partly covered by the subscapularis; but in- 
ternally it is well supported by the last-named muscle. 

On the front of the capsule is a rather thick band of fibres,—the 
coraco-humeral or accessory ligament (fig. 75, *), which springs from 
the base of the coracoid process of the scapula, and widening over 
the front of the joint, is attached to the margins of the bicipital 
groove, and to the tuberosities. 

Dissection. To see the interior of the articulation cut circularly 
through the capsule near the scapula. When this has been done 
the attachment of the capsule to the bones, the glenoid ligament, 
and the tendon of the biceps will be manifest. 

The tendon of the biceps muscle arches over the head of the 
humerus, and serves the purpose of a ligament in restraining the 
upward and outward movements of that bone. It is attached to. 
the upper part of the glenoid fossa of the scapula (fig. 89, d), and 
is united on each side with the glenoid ligament. At first flat, it 
afterwards becomes round, and entering the groove between the 
tuberosities of the humerus, it is surrounded by the synovial 
membrane. 

The glenoid ligament (fig. 89, c) is a firm fibro-cartilaginous band, 
which surrounds the fossa of the same name, deepening it for the 
reception of the head of the humerus. It is about two lines in 
depth, and is connected in part with the sides of the tendon of the 
biceps ; but most of its fibres are fixed separately to the margin of 
the glenoid fossa. 

The synovial membrane lines the articular surface of the capsule, 
and is continued through the aperture on the inner part to join the 
bursa beneath the subscapular muscle. The membrane is reflected 
around the tendon of the biceps, and lines the bicipital groove of 
the humerus. 
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Articular surfaces (fig. 89). The convex articular head of the surface of 
humerus is two or three times larger than the hollow in the bmerus, 
scapula, and forms rather less than the half of a sphere. The 
head of the bone is joined to the shaft at an angle as it is in the 
femur, and a rotatory movement is possessed by the humerus in 
consequence. 

The glenoid surface of the scapula is oval in form with the large of scapula. 
end down, and is very shallow ; it is not large enough to cover the 
head of the humerus. 

Movements. In this joint there is the common motion in four Kinds of 
directions, with the circular or circumductory ; and in addition a movement... 
movement of rotation. 

In the swinging or to and fro movement, the carrying forwards of Flexion 
the humerus constitutes flexion, and the moving it backwards, ex- ene 


Fig. 89.* 


tension. Flexion is freer than extension; and when the joint is extension. 
most bent the scapula, rotating on its axis, follows the head of the Ponpale 
humerus, so as to keep the centre of the glenoid fossa applied to ;, gexion 
the middle of the articular surface of the arm-bone. In extension yo¢ in ex- 
the articular surface of the scapula does not move after the humerus, tension. 
During these movements the head of the bone rests in the bottom Movements 
of the glenoid fossa, turning forwards and backwards around a line % bers: 
representing the axis of the head and neck; and it cannot be dis- 
lodged by either the rapidity or the degree of the motion. 
The muscles have more influence than the loose capsule in con- Muscles, 
trolling the swinging motion. mtg ee 
Abduction and adduction. When the limb is raised, it is abducted, 
and when depressed, adducted ; and in both cases the humerus rolls 
on the scapula which is fixed. 


* View of the interior of the shoulder-joint. a. Attachment of the capsule 
to the neck of the humerus. 6. Interval of the bicipital groove. c. Glenoid 
ligament around the glenoid fossa. d. Tendon of the biceps fixed to the top 
of the fossa. 
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Abduction. | During abduction the head of the humerus, descends to the 

Stateof lower and larger part of the glenoid fossa, and projects beyond it 

ped against the capsule; whilst the great tuberosity rubs against the 
arch of the acromion. In this condition a little more movement 
down of the head either by muscles depressing it, or by force 
elevating the farther end of the bone, will throw it out of place, 
giving rise to dislocation. 

Adduction. Tn adduction the head of the bone rises into the socket, the limb 

Boneand meets the trunk, and the tense capsule is set at rest. After the 

capsule. = reduction of a dislocation the limb is fixed to the side in this 
position of security against further displacement. 

Cireum- In circumduction the humerus passes in succession through the 
duction, + four different states before mentioned, and the limb describes a 
cone, whose apex is at the shoulder and base at the digits. 

Rotationin, Rotation. There are two kinds of rotatory movement, viz. in and 

out ; and in each the motion of the head and shaft of the bone has 
to be considered. 
state of In rotation in, the great tuberosity is turned forwards, and the 
moun; head rolls from before back across the glenoid fossa so as to project 
behind. The shaft is moved forwards round a line lying on its 
inner side, which reaches from the centre of the head to the inner 


condyle. 
and out, In rotation out, the osseous movements are reversed: thus the 
Sia tuberosity turns back, the head rolls forward so as to project in 


front, and the shaft is carried back around the line before said. 
and capsule. The upper thickened part of the capsule will be tightened in 
rotation, but the muscles are the chief agents in checking the 
movements. 
Dissectionof Dissection. To make the necessary dissection of the ligaments of 
pepe" the elbow, the brachialis anticus must be taken away from the 
front, and the triceps from the back of the joint. The muscles con- 
nected with the outer and inner condyles of the humerus, as well as 
the supinator brevis and the flexor profundus, are to be removed. 
With a little cleaning the four ligaments—anterior, posterior, and 
two lateral—will come into view. 
The interosseous membrane between the bones of the forearm 
will be prepared by the removal of the muscles on both surfaces. 
Bones form- ‘THE ELpow Joint (fig. 90). In this articulation the lower end 
atbow joint, of the humerus is received into the hollow of the ulna, so as to 
produce a hinge-like arrangement; and the upper end of the radius 
The liga- assists to form part of the joint. Where the bones touch the sur- 
ments are : ; . : 
faces are covered with cartilage, and their articular ends are kept in 
place by the following ligaments :— 
External The external lateral ligament is a roundish fasciculus, which is 
lateral. attached by one end to the outer condyle of the humerus, and by 
the other to the orbicular ligament around the head of the radius. 
A few of the posterior fibres pass backwards to the external margin 
of the ulna. 
Internal The internal lateral ligament is triangular in shape. It is pointed 
; at its upper extremity, and is connected to the inner condyle of the 
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humerus. The fibres diverge, and are inserted in this way :—The 

anterior, which are the strongest, are fixed to the edge of the coro- 

noid process; the posterior are attached to the side of the olecranon ; 

whilst a few middle fibres join a transverse ligamentous band over 

the notch between the olecranon and the coronoid process. The A notch on 
ulnar nerve is in contact with the ligament ; chins eae, 
and vessels enter the joint by an aperture be- Fig. 90.* 

neath the transverse band. 

The anterior ligament is thin, and its fibres 
are separated by intervals in which masses of 
fat are lodged. By its upper edge the ligament 
is inserted into the front of the humerus, and 
by its lower into the front of the coronoid pro- 
cess and the orbicular igament. The brachialis 
anticus muscle covers it. 

The posterior ligament is much thinner and 
looser than the anterior and is covered com- 
pletely by the triceps muscle. Superiorly it is 
attached to the humerus above the fossa for 
the olecranon ; and inferiorly it is inserted into 
the olecranon. Some few fibres are transverse 
between the margins of the fossa before men- 
tioned. 

Dissection. Open the joint by an incision across 
the front near the humerus, and disarticulate the 
bones, in order that the articular surfaces may 
be seen. 

The synovial membrane of the joint can be 
traced from one bone to another along the inner 
surface of the connecting ligaments. It projects 
between the radius and the orbicular ligament, 
and serves for the articulation of the head of that 
bone with the small sigmoid cavity of the ulna. 

Articular surfaces. The humerus presents Lowen end 
inferiorly two distinct articular faces for the bones of the forearm. Aa 
The one for the radius, on the outer side, consists of a rounded two articu- 
eminence (capitellum) on the front of the bone, which is covered 4 surfaces, 
with cartilage only on the anterior aspect. The surface in contact 
with the ulna is limited internally and externally by a prominence, 
and hollowed out in the centre (trochlea). On the front of the and three 
humerus above the articular surface are two depressions which aire 
receive the coronoid process and the head of the radius during 
flexure of the joint ; and on the posterior aspect is a large fossa for 
the reception of the olecranon in extension of the joint. 

On the end of the ulna the large sigmoid cavity is narrowed in End of the 
the centre, but expanded in front and behind (fig. 91). A slightly a 


Anterior 
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Posterior 
ligament. 


Dissection. 


Synovial 
membrane. 


* The ligaments of the elbow joint, and the shaft of the radius and ulna 
(Bourgery and Jacob).—1. Capsule of the elbow joint. 2. Oblique ligament. 
3. Interosseous ligament. 4. Aperture for blood-vessels. 5. Tendon of the 
biceps. 


314 DISSECTION OF THE UPPER LIMB. 


raised line extends from front to back, and is received into the 
hollow of the trochlea of the humerus. . Across the bottom of the 
cavity the cartilage is wanting completely, or for a greater or smaller 


_ distance. 
Endofthe The end of the radius presents a circular depression with a raised 
maine: margin. In the bent state of the joint the hollow of the radius fits 


on the outer eminence of the humerus, and the bone is supported 
during rotation of the limb. 


Kind of Movement. This joint is like a hinge in its movements, and permits 
motion: ~~ only flexion and extension. 
bending, In flexion the bones of the forearm move forwards, each on its 


own articular surface, so as to leave the back of the humerus 
uncovered. The extent is checked by the meeting of the bones of 
the arm and forearm. Owing to the slanting surface of the 
humerus the hand falls inside the limb when the joint is fully 
bent. 

state of liga- The ligaments are relaxed, with the exception of the following, 

a viz. the posterior, and the hinder part of the internal lateral. 

extending, In extension the ulna and radius are carried back over the articular 
surface of the humerus until they come into a line with the arm- 
bone. This movement is checked by the olecranon touching the 
humerus. 

state of liga- The anterior ligament, and the fore part of the internal lateral 


ss ligament are made tight, but the hinder fibres of the internal lateral 
are relaxed. 

Radius is UNIoN oF THE Raprius AND ULNA. The radius is connected with 

javed tothe ulna at both ends by means of distinct ligaments and synovial 
membrane ; and the shafts of the bones are united by interosseous 
ligaments. 


Attheupper Upper radio-ulnar articulation. In this joint the head of the radius. 


ene y is received into the small sigmoid cavity of the ulna, and is kept in 
place by the following ligamentous band :— 
oe The annular or orbicular ligament (fig. 91, a) is about one third 


around the Of an inch wide, and is stronger behind than before ; it is placed 
pead of the around the prominence of the head of the radius, and is attached to 
, the anterior and posterior edges of the small sigmoid cavity of the 
ulna. Its upper border, the widest, is connected with the ligaments. 
of the elbow joint ; but the lower is free, and is applied around the 
neck of the radius. In the socket formed by this ligament and the 
cavity of the ulna, the radius moves freely. 
and synovial The synovial membrane is a prolongation of that lining the elbow 
* joint ; it projects inferiorly between the neck of the radius and the 
lower margin of the annular ligament. 
po of the Ligaments of the shafts of the bones. The aponeurotic stratum 
; connecting together the bones in nearly their whole length consists 
of the two following parts :— 


Radius is The interosseous membrane (fig. 90, *) is a thin fibrous layer 
joined im e - 7 7 7 7 : 
middle by Which is attached to the contiguous margins of the radius and ulna, 
interosseous and forms an incomplete septum between the muscles on the front 


b : 
mumnn®* and back of the forearm. Most of its fibres are directed obliquely 
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inwards towards the ulna, though a few on the posterior surface this is defi- 
have an opposite direction. Superiorly the membrane is wanting for “°™* ®ve 
a considerable space, and through the interval the posterior inter- 

osseous vessels pass backwards. Some small apertures exist in it 

for the passage of vessels ; and the largest of these (*) is about two 

inches from the lower end, through 

which the anterior interosseous Fig. 91.* 

artery turns to the back of the 
wrist. The membrane gives at- 
tachment to the deep muscles. 

The round ligament (fig. 90, *) 
is a slender band above the inter- 
osseous membrane, whose fibres 
have a direction opposite to those 
of the membrane. By one end it 
is fixed to the front of the coro- 
noid process, and by the other to 
the radius below the tubercle. 
The ligament divides the space 
above the interosseous membrane 
into two parts. Oftentimes this 
band is not to be recognised. — 

The lower radio-ulnar articula- The lower: 
tion cannot be well seen till after the examination of the wrist 4! * 
joint (p. 317). 

Movement of the radius. The radius moves forwards and back- Kind of | 
wards around the ulna. The forward motion, directing the palm of ae 
the hand towards the ground, is called pronation; and the back- 
ward, by which the palm of the hand is placed upwards, is named 
supination. 

In pronation the upper end of the bone rotates within the band Pronation ; 
of the orbicular ligament without shifting its position to the ulna. 

The lower end, on the contrary, moves over the ulna from the outer 
to the inner side, describing half a circle; and the shaft crosses 
obliquely that of the ulna. 

In supination the lower end of the radius turns backwards over supination ; 
the ulna; the shafts come to be placed side by side, the radius 
being external ; and the upper end rotates from within out in its 
circular band. 

In these movements the radius revolves round a line, internal to eer 
the shaft, which is prolonged upwards through the neck and head means 
of the bone, and downwards through the centre of a circle of which 
the small sigmoid cavity of the ulna is a segment (Ward). 

The upper end of the bone is kept in place by the orbicular liga- 
ment ; the lower end by the triangular fibro-cartilage ; and the shafts 
are united by the interosseous ligament, which is tightened in supi- 
nation, and is relaxed in pronation. 

In fracture of either bone the movements cease ; in the one case in fracture 
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* View of the orbicular ligament (a) of the radius, which retains the upper 
end of the bone against the ulna. 
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because the radius cannot be moved except it is entire ; and in 
the other, because the ulnar support is wanting for the revolving 
radius. 

Dissection. To see the ligaments of the wrist-joint, the tendons 
and the annular ligaments must be removed from both the front 
and back: and the fibrous structures and the small vessels should 
be taken from the surface of the ligaments. 

Tue Waist Jorn (fig. 92). The lower end of the radius, and the 
first row of the carpal bones, except the os pisiforme, enter into 

the wrist-joint. Four liga- 

Fig. 92.* ments maintain in contact 

the osseous surfaces, viz. 

anterior and posterior, and 

two lateral. The ulna is 

shut out from this articu- 

lation by means of a piece 
of fibro-cartilage. 

The external lateral l- 
gament is a short and 
strong band, which inter- 
venes between the styloid 
process of the radius and 
the outer part of the sca- 
phoid bone. 

The internal lateral l- 
gament is smaller than the 
external, but is longer than 
it. It is attached by one 
end to the styloid process 
of the ulna, and by the other to the rough, upper part of the 
cuneiform bone. Some of the anterior fibres are continued to the 
pisiform bone. 

The anterior ligament (fig. 92,1) takes origin from the radius and 
the fibro-cartilage, and is inserted into the first row of carpal bones, 
except the pisiform, at the anterior surface. 

The posterior ligament (fig. 95,*) is membranous, like the anterior, 
and its fibres are directed downwards and inwards. Superiorly it is 
attached to the radius and the fibro-cartilage ; and inferiorly it is 
fixed, like the anterior, to the three outer carpal bones of the first 
row, but on the posterior aspect. 

Dissection. 'The see the form of the articulating surfaces, the joint 
may be opened by a transverse incision through the posterior liga- 
ment, near the bones of the carpus. 

Articular surfaces. The end of the radius, and the fibro-cartilage 
uniting it with the ulna, form an arch for the reception of the carpal 


* Front view of the articulations of the wrist joint, and carpal and meta- 
carpal bones (Bourgery and Jacob).—1. Anterior ligament of the wrist joint. 
2. Capsule of the joint of the metacarpal bone of the thumb with the os 
trapezium. 38. Pisiform bone, with its separate joint and ligamentous bands. 
4, Transverse bands to the head of the metacarpal bones, 
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bones (fig. 93); and the surface of the radius is divided by a pro- 

minent line into an external triangular, and an internal square im- 
pression. The three bones of the first carpal row constitute a convex Of first row 
eminence (fig. 94), which is received into the hollow before men- [7P! 
tioned in this way ;—The scaphoid bone (a) is opposite the external surfaces 
mark of the radius; the semilunar bone (b) touches the square touching. 
impression, and all or part of the triangular fibro-cartilage ; whilst 

the cuneiform bone (c) is in contact with the capsule (Henle), and 
sometimes with part of the fibro-cartilage. 

The synovial membrane has the arrangement common to simple Synovial 
joints. This joint communicates occasionally with the lower radio- “” 
ulnar articulation by means of an aperture in the fibro-cartilage 
separating the two. 

Movement. The wrist is a condyloid articulation, and possesses Kind of 
angular motion in four different directions, with circumduction. ag 

Flexion and extension. In flexion the hand is moved forwards and flexion ; 
inwards, whilst the carpus rolls on the radius from before back, and 
projects behind, stretching the posterior ligament. In extension extension ; 
the hand is carried backwards and outwards, and the row of carpal 
bones moves in the opposite direction, viz. from behind forwards, 
so as to cause the anterior ligament to be tightened. The hinder 
movement is freer than the forward. 

Abduction and adduction. The row of carpal bones moves trans- Abduction. 
versely inwards in the former, and outwards in the latter state; and 
the movement is freer towards the ulnar than the radial side. 

The lateral ligaments are put on the stretch, the inner in abduction ai liga- 
and the outer in adduction ; and the motion is limited on the outer 
side by the meeting of the styloid process of the radius with the 
scaphoid bone. 

Circumduction. The hand describes a cone in this movement, whose Circumduc-. 
apex is at the wrist and base at the digits ; and it moves more freely ik 
in extension and adduction than in the opposite directions. 

Lower Rapio-utnar ArticutaTion. In this articulation the con- Lower ends. 


F = of radius 
vexity of the end of the ulna is re- and ulna 
ceived into a concavity on the radius ; Fig. 93.* ee 


—an arrangement just the opposite 
to that between the upper ends of 
the bones. 

The chief bond of union between 
the bones is a strong fibro-cartilage ; 
but a kind of capsule consisting of 
scattered fibres, surrounds loosely the 
end of the ulna. 

The triangular fibro-cartilage (fig. 
93, c) is placed transversely beneath 
the end of the ulna, and is thickest 
at its margins and apex. By its base the cartilage is fixed to 
the ridge which separates the carpal from the ulnar articulating 


capsule. 


Triangular 
fibro-carti- 
lage. 


* The wrist joint opened to show the arch formed by the bones of the fore- 
arm with the uniting fibro-cartilage, c. a. Radius, 6. Ulna. 
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surface of the radius ; and by its apex to the styloid process of the 
ulna, and the depression at the root of that point of bone. Its 
margins are united with the contiguous anterior and posterior liga- 
ments of the wrist joint ; and its surfaces enter into different joints, 
viz., the wrist, and the lower radio-ulnar. It serves to unite the 
radius and ulna, and to form part of the socket for the carpal 
bones. Occasionally it is perforated by an aperture. 

The synovial membrane (membrana sacciformis) is very loose, 
from which circumstance it has received its name, and ascends 
between the radius and the ulna: it is separated from that of the 
wrist-joint by the triangular fibro-cartilage. 

The use of this articulation is referred to with the movements of 
the radius (p. 315). 

Union or THE CarpaL Bones. The several bones of the carpus 
are united into two rows by dorsal, palmar, and interosseous bands ; 
and the two rows are connected to each other by separate liga- 
ments. 

Dissection. The articulation of the carpal bones with each other 
will be prepared by taking away all the tendons from the hand, and 
cleaning carefully the whole of the connecting ligamentous bands. 
Two distinct ligaments of the pisiform bone to the unciform and 
fifth metacarpal are to be defined in the palm. 

At the same time the ligamentous bands uniting the metacarpal 
with the carpal bones and with one another should be dissected. 

Bones of the first row (fig. 94). The os semilunare is united to the 
lateral bones, viz. scaphoid and cuneiform by a dorsal (fig. 94, d), 
and a palmar transverse band ; as well as, it is said, by an ¢nteros- 
seous ligament at the upper part of the contiguous surfaces.* 

The pisiform bone is articulated to the front of the cuneiform by 
a distinct capsule and a synovial membrane (fig. 92,%). It has 
further two special firm ligaments ;—one of these is attached to the 
process of the os unciforme, and the other to the base of the fifth 
metacarpal bone. 

The bones of the second row are connected together in the same 
way as those of the first, viz. by a dorsal and a palmar band of 
fibres from one bone to another. Between the contiguous rough 
surfaces of the several ossicles are interosseous ligaments, one in 
each interval. 

Movement. Only a small degree of gliding motion is permitted 
between the different carpal bones, in consequence of the flattened 
articular surfaces, and the interosseous ligaments uniting one to 
another ; and this is less in the second than in the first row. 

One row with another (transverse carpal joint, fig. 94). The two 
rows of carpal bones are connected by an anterior and posterior 
and two lateral ligaments. : 

The anterior ligament (p) consists of strong irregular fibres, and 
intervenes between the two rows (except the pisiform) on the pal- 
mar aspect. The posterior ligament, which is longer and looser, 


* Interosseous ligaments in this row, distinct from the other bands can. 
scarcely be said to exist. : 
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and the greater number of whose fibres are transverse, has a corre- 
‘sponding attachment on the dorsal aspect of the same bones. 

Of the lateral ligaments the external (/) is the best marked, and and lateral 
extends between the os trapezium and the scaphoid bone; the “8™ets- 
internal ligament (/) reaches between the cuneiform and unciform 
bones. 

Dissection. After the division of the lateral and posterior ligaments, Dissection. 
the one row of bones may be separated far enough from the other, 
to allow a sight of the articular surfaces. 

Articular surfaces. The first row of carpal bones (except pisiform) gurface of 
forms internally an arch with the scaphoid (a), semilunar (d) and ae 
cuneiform bone (¢), whose hollow is turned towards the second ; 
and externally a prominence with the scaphoid (a), which is received 
into a concavity in the other 
row. In the second row 
the os magnum (g) and os 
unciforme (/) present a con- 
dyloid projection, which 
is received into the arch 
before mentioned ; but the 
two outer bones (trapezium 
and trapezoid, e and f) are 
much below the level of the 
others, and form a slight 
hollow for the reception of 
the outer part of the sca- 
phoid bone. 


One synovial membrane Onesynovial 
i 2 membrane 
serves for the articulation for the 
si Bs carpal 
of all the ‘carpal bones, ex ten 


cept the pisiform with the 

cuneiform. Lining the joint between the two rows of the carpus, 

the membrane sends upwards and downwards prolongations be- 

tween the individual bones. The offsets upwards are two, and 

they sometimes join the synovial membrane of the wrist joint ; but 

the offsets in the opposite direction are three, and may be continued and some 
to all, or only to some of the articulations between the four inner ™**°™P*S- 
metacarpal with their carpal bones. 

Movements. The transverse carpal joint is partly condyloid, but Kind of 
only forward and backward motion is permitted. All lateral and a 
circumductory movement is arrested, if the rows are closely applied 
together, by the scaphoid striking against the os magnum on the 
one side, and the cuneiform against the unciform on the other. 

Flexion. As the hand is bent forwards the lower row of carpal Flexion. 


* Articulations of one carpal bone with another, and of the two rows with 
each other. The joint between the two rows is opened behind. a. Scaphoid 
bone. 0. Semilunar. c. Cuneiform. d. Dorsal transverse bands between 
those bones. e. Trapezium bone. jf. Trapezoid, g. Os magnum. h, Unci- 
form. 7%. Dorsal transverse bands joining the bones. 4%. External lateral 
ligament of the intercarpal joint. J. Internal lateral. jy. Anterior ligament. 


320 


Extension. 


Metacarpal 
bones joined 
by bases 


and by their 
heads. 


Carpal and 
metacarpal 
joint : 


that of the 
thumb. 


Motion. 
Bending. 
Extending. 
Lateral 


motion and 
opposition. 


DISSECTION OF THE UPPER LIMB. 


bones moves backwards, and renders prominent the posterior liga- 
ment. This motion is also brought into play in full bending of 
the wrist. 

Extension. The backward movement is freer than flexion. As the 
lower carpal row moves towards the palm, its progress is checked by 
the anterior ligament of the joint, and by the strong flexor tendons. 

Union or THE Mrracarpat Bones. The metacarpal bones of the 
four fingers are connected at their bases by the following liga- 
ments :—A superficial dorsal (fig. 95) and palmar fasciculus of 
fibres passes transversely from one bone to the next; and the bands. 

in the palm are the strongest 

Fig. 95.* (fig. 92). Besides, there is a 

short interosseous ligament 

between the contiguous rough 
surfaces of the bones. 

Lateral union. Where the 
metacarpal bones touch they 
are covered by cartilage ; and 
the articular surfaces are 
furnished with prolongations 
of the synovial membrane 
serving for their articulation 
with the carpus. 

At their anterior extremi- 
ties the same four metacar- 
pal bones are connected by 
the deep transverse ligament, 
which was seen in the dis- 
section of the hand (p. 299). 

UNION OF THE METACAR- 
PAL AND CarpaL Bones. The metacarpal bones of the fingers are 
articulated with the carpal bones after one plan; but the bone of 
the thumb has a separate joint. 

The metacarpal bone of the thumb articulates with the os trape- 
zium ; and the ends of the bones are incased in a separate capsular 
ligament (fig. 92,7). The joint is furnished with a synovial mem- 
brane which is simple in its arrangement. 

The thumb-joint possesses angular movement in opposite direc- 
tions, with opposition and circumduction, thus :— 

Fleaion and extension. When the joint is flexed the metacarpal 
bone is brought into the palm of the hand, without the ball of the 
thumb being turned to the tips of the fingers. Extension of the 
joint is very free, and by it the metacarpal bone is removed from 
the palm towards the outer border of the forearm. 
epee es pecrepncsch i these movements the metacarpal 

g , or removed from the fore finger. 


* Posterior ligaments of the wrist, and carpal and m 
. etacarpal b 
(Bourgery and Jacob). 1. Posterior radio-carpal. 2. Gatto ancthanntel a 
“ the thumb.—3, 3. Transverse bands between the bases of the metacarpal 
ones. 
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Opposition. In this movement the ball of the thumb is turned 
towards the tip of each finger by a half cireumductory motion of 
the metacarpal bone ; and in picking up a pin the joints of the 
thumb, and the two last joints of the fingers will be bent. 

The metacarpal bones of the fingers receive longitudinal bands Joints of 
from the carpal bones on both aspects, thus :— other fingers 
The dorsal ligaments (fig. 95) are two to each, except to the bone through 

of the little finger. The bands of the metacarpal bone of the fore °°" 
finger come from the os trapezium and os trapezoides; those of the 
third metacarpal are attached to the os magnum and 0s trapezoides ; 
the bone of the ring finger receives its bands from the os magnum 
and os unciforme ; and to the fifth metacarpal bone there is but one 
ligament from the unciform. 

The palmar ligaments (fig. 92) are weaker and less constant than and palmar 
the dorsal. There is one to each metacarpal bone, except that "°° 
of the little finger. These ligaments may be oblique in direction ; 
and a band may be divided between two, as in the case of the 
ligament attached to the os trapezium and the second and third 
metacarpals. Sometimes one or more may be wanting. 

On the ulnar side of the metacarpal bone of the middle digit is Lateral 
a longitudinal lateral band, which is attached above to the og "4: 
magnum and unciforme, and below to the rough ulnar side of the 
base of the above mentioned bone. Sometimes this band isolates 
the articulation of the last two metacarpals with the unciform bone 
from the remaining carpo-metacarpal joint; but more frequently it 
is divided into two parts, and does not form a complete partition. 

This band may be seen by opening behind the articulation be- how seen. 
tween the unciform and the last two metacarpal bones; and by 
cutting through the transverse ligaments joining the third and 
fourth metacarpals so as to allow their separation. 

Movement. Scarcely any appreciable antero-posterior movement Gliding 
exists in the articulations of the bases of the metacarpal bones of “°° 
the fore and middle fingers; but in the ring and little fingers the 
motion is greater, with slight abduction and adduction. 

Dissection. The articulating surfaces of the bones in the carpo- Dissection, 
metacarpal articulation may be seen by cutting through the rest of 
the ligaments on the posterior aspect of the hand. 

Articular surfaces. The metacarpal bone of the fore finger presents Articular 
a hollowed articular surface, which receives the prominence of the S™*°*- 
os trapezoides, and articulates laterally with the os trapezium and 
os magnum. The middle finger metacarpal articulates with the os 
magnum. The metacarpal bone of the ring finger touches the 
unciform bone and the os magnum. And the little finger bone is 
opposed to the os unciforme. 

Synovial membranes. Usually two synovial membranes are inter- pees 
posed between the carpal and metacarpal bones, viz. a separate — 
one for the bone of the thumb, and offsets of the common carpal or three. 
synovial sac (p. 319) for the others. Sometimes there is a distinct 
synovial sac for the articulation of the os unciforme with the two 


inner metacarpals. 
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Interosseous ligaments. The interosseous ligaments between the 
bases of the metacarpal bones may be demonstrated by detaching 
one bone from another. There are also strong fibrous pieces be- 
tween all the carpal bones in the second row; and slight ones are 
described as present on each side of the os semilunare in the first 
row. 

Dissection. For the examination of the joint between the head of 
the metacarpal bone and the first phalanx of the finger, it will be 
requisite to clear away the tendons and the tendinous expansion 
around it. A lateral ligament on each side, and an anterior thick 
band are to be defined. One of the joints may be opened to see 
the articular surfaces. 

The same dissection may be made for the articulations between 
the phalanges of the finger. 

Union or MeracarpaL Bone anp Firsr Puananx (fig. 96). In 
this joint the convex head of the metacarpal bone is received into 

the glenoid fossa of the phalanx, 

Fig. 96. and the two are retained in contact 

by the extensor and flexor tendons, 
and by the following ligaments :— 

The lateral ligament (a) is the 
same on both sides of the joint. 
Each is triangular in form; it is 
attached by its upper part to the 
tubercle on the side of the head of 
the metacarpal bone, and below it 
is inserted into the side of the pha- 
Janx and the anterior ligament. 

The anterior ligament (b) is a 
longitudinal band, which is fixed 
firmly to the phalanx, but loosely to 
the metacarpal bone. It is fibro- 
cartilaginous in texture, and is grooved for the flexor tendon: to 
its sides the lateral ligaments are attached. 

Covering the upper part of the joint is the extensor tendon; this 
takes the place of a dorsal ligament, and sends down an expansion 
on each side which serves as a capsule to the articulation. The 
synovial membrane of the joint is a simple sac. 

In the articulation of the thumb two sesamoid bones are connected 
with the anterior ligament, and recetve most of the fibres of the 
lateral ligaments. 


Movements. Motion in four opposite directions, and circumduction, 
exist in these condyloid joints. 

Extension and flexion. The phalanx moves backwards in extension, 
so as to give an angle with the metacarpal bone. The anterior liga- 
ment and the flexor tendons are stretched, and control the move- 
ment. In flexion the phalanx glides forwards under the head of 
the metacarpal bone, and leaves this exposed to form the knuckle 
when the finger is shut. The lateral ligaments and the extensor 
tendon are put on the stretch as the joint is bent. 
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Abduction and adduction are the lateral movements of the finger Lateral 
from or towards the middle line of the hand. The lateral ligament mene 
-of the side of the joint which is convex will be tightened, and the 
other will be relaxed. 

The cirewmductory motion is less impeded in the thumb, and in Cireundue- 
the fore and little fingers than in the others; and in the thumb it °°” 
allows the turning of the last phalanx towards the other digits in 
the movement of opposition. 

Union or THE Puatances. The ligaments of the first joint are Joints of the 
similar to those in the metacarpo-phalangeal articulation, viz. two phalanges 
lateral and an anterior. 

The lateral ligaments are triangular in form. Each is connected lateral and 
by its apex to the side of the phalanx near the anterior part ; and 
by its base to the contiguous phalanx and the anterior ligament. 

The anterior ligament has the same mode of attachment between anterior 
the extremities of the bones as in the metacarpo-phalangeal joint, "8°" 
but it is not so strong ; and the extensor tendon takes the place of 
a posterior band as in that articulation. 

There is a simple synovial membrane present in the joint. Synovial 

The joint of the second with the last phalanx is like the preced- *°“ 
ing in the number and disposition of its ligaments ; but all the #tJomt. 
articular bands are much less strongly marked. 

Articular Surfaces. The anterior end of each phalanx is marked Surface of 
by a pulley-like surface. The posterior end presents a transversely ‘? bones 
hollowed fossa, and is provided with a crest which fits into the 
central depression of the opposed articular surface. 

Movements. The two interphalangeal joints can be bent and Kind of 
‘straightened like a hinge. ee a 

Flexion and extension. In flexion, the farther phalanx moves Bending. 
under the nearer in each joint, and the motion is checked by the 
lateral ligaments and the extensor tendon: in the joint between 
the middle and the metacarpal phalanx this movement is most 
extensive. In extension the farther phalanx comes into a straight Extending. 
line with the nearer one and the motion is stopped by the anterior 
ligament and the flexor tendons. 
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CHAPTER IV. 
DISSECTION OF THE THORAX. 


oes 
Secrion LI. 
CAVITY OF THE THORAX. 


Tur eavity of the thorax is the space included by the spinal’ 
column, the sternum and ribs, and by certain muscles in the intervals: 
of the bony framework. In it the organs of respiration, and the 
heart with its great vessels are lodged: and through it the gullet, 
and some vessels and nerves are transmitted. 

Dissection. When the soft parts covering in front the bony 
parietes of the thorax have been examined and taken away, the 
cavity is to be opened by removing a portion of the anterior boun- 
dary. To make a sufficient opening in the thorax, the sternum is 
to be sawn through opposite the interval between the first two ribs, 
and again between the cartilages of the fifth and sixth ribs. After 
detaching the lining membrane (pleura) from the inner surface of 
the chest, the student is to cut through the true ribs, except the first 
and seventh,* as far back as he can conveniently reach. The loose 
sternum and the ribs can be removed by dividing the internal 
mammary vessels, the triangularis sterni, and the intercostal muscles. 
in the first and sixth spaces. The bag of the pleura, and the cavity 
with its contents will be now ready for examination. , 

The sternum and the cartilages of the ribs will be required here- 
after for the dissection of the ligaments. 

Form. The included cavity is irregularly conical, with the apex 
above and the base down ; and it appears, from the collapsed state 
of the lungs, to be only partly filed by the contained viscera, but 
during life the whole of the now vacant space is occupied by the 
expanded lungs. On a horizontal section its shape would appear 
somewhat cordiform ; for the cavity is flattened on the sides, is 
diminished in the middle line by the prominent spinal column, and is 
projected backwards on each side of the spine. 

Boundaries. On the sides are the ribs with their intercostal muscles : 
whilst in front is the sternum ; and behind is the spine. 


* The student must be mindful to leave those ribs uncut: the division of 


them will not be advantageous to him, and will injure the dissection of the 
neck and abdomen. 
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The base is constructed at the circumference by the last dorsal behind. 
vertebra behind, by the end of the sternum before, and by the The base, 
ribs on the side ; whilst the space included by the bones is closed 
by the diaphragm. 

The base is wider transversely than from front to back, and is surfuce, 
convex towards the chest ; though at certain spots it projects more 
than at others. Thus in the centre it is lower than at the sides, 
and is on a level with the base of the xiphoid cartilage. On the 
right side it rises to a level with the upper border of the fifth rib an height : 
near the sternum ; and on the left to the corresponding part of the 
upper border of the sixth rib.“ From the lateral projections, the 
diaphragm slopes suddenly towards its attachment to the ribs, but 
more behind than before, so as to leave a narrow interval between 
it and the wall of the chest. The level of this attached part will its side 
be marked by an oblique line over the side of the chest from the !°’* 
base of the xiphoid cartilage to the tenth rib; but it differs slightly 
on the two sides, being rather lower on the left (fig. 97). 

The apex of the space is continued higher than the osseous boun- Apex _ 
dary, and reaches into the root of the neck. Its highest point is Tans" 
not in the middle line, for there the windpipe, bloodvessels, &c. 
lie ; but is prolonged on each side for an inch or an inch and a 
half above the first rib, so that the apex may be said to be bifid. is bifid. 
Each point projects between the scaleni muscles, and under the How 
subclavian bloodvessels ; and in the interval between them lie the "4. 
several parts passing between the neck and the thorax. 

Dimensions. The extent of the thoracic cavity does not corre- Exterior size 
spond with the apparent size externally ; for the space included by shies ef 
the ribs below is occupied by the abdominal viscera, and the cavity 
reaches above into the neck. 

In consequence of the arched condition of the diaphragm, the Depth varies 
depth of the space varies greatly at different points. At the centre, before ; 
where the depth is least, it measures about seven inches, but at the behind ; 
back as much again ; and the other vertical measurements can be © sides. 
estimated by means of the data given of the level of the base on the 
wall of the thorax. 

Alterations in capacity. The size of the thoracic cavity is con- Sizeis | 
stantly varying during life with the condition of the ribs and dia- a 0 
phragm in breathing. 

The horizontal measurements are increased in inspiration, when transversely 
the ribs are raised and separated from one another; and are dimi- °¥ "5 
nished in expiration as the ribs approach and the sternum sinks. 

An alteration in depth is due to the condition of the diaphragm poe ee by 
: ee Car : iaphragm, 
in respiration ; for the muscle descends when air is taken into the 
lungs, increasing thus the cavity ; and ascends when the air is ex- 
pelled from those organs, so as to restore the previous size of the 
space, or to diminish it in violent efforts. But the movement of the but un- 
diaphragm is not equal throughout, and some parts of the cavity “= 


* This is the height in the dead body. The level to which it may reach 
in great respiratory efforts during life will be stated with the account of the 
Diaphragm. 
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DISSECTION OF THE THORAX. 


will be increased more than others. For instance the central ten- 
dinous piece, which is joined to the heart-case, moves but slightly ; 
but the lateral, bulging, fleshy halves descend freely, and add 
greatly to the size of the lateral part of the chest by their separa- 
tion from the thoracic parietes. 

The thoracic cavity may be diminished by the diaphragm being 
pushed upwards by enlargement, either temporary or permanent, of 
the viscera in the upper part of the abdomen ; or by the existence 
of fluid in the latter cavity. 


THE PLEURZ. 


The pleure are two serous membranes, or closed sacs, which are 
reflected around the lungs in the cavity of the thorax. One occu- 
pies the right, and the other the left half of the cavity ; they ap- 
proach each other along the middle line of the body, forming a 
thoracic partition or mediastinum. 

Each pleura is conical in shape ; its apex projects into the neck 
above the first rib (fig. 97), and its base is in contact with the dia- 
phragm. The outer surface is rough, and is connected to the lung 
and the wall of the thorax by areolar tissue, but the inner surface 
is smooth, and secerning. Surrounding the lung, and lining the 
interior of one half of the chest, the serous membrane consists of 
a parietal part—pleura costalis, and of a visceral part—pleura pul- 
monalis. 

There are some differences in the shape and extent of the two 
pleural bags. On the right side the bag is wider and shorter than 
on the left ; and on the latter it is narrowed by the projection of 
the heart to that side. 

The continuity of the bag of the pleura over the lung and the 
wall may be traced circularly from a given point to the same, in 
the following manner :—Supposing the membrane to be followed 
outwards from the sternum, it may be traced on the wall of the 
chest as far as the spinal column; here it is directed forwards to 
the root of the lung, and is reflected over the viscus, covering its 
surface, and connecting together its different lobules. From the 
front of the root the pleura may be followed over the side of the 
pericardium to the sternum. Below the root the pleura gives rise 
to a thin fold, the ligamentum latum pulmonis, which intervenes 
between the inner surface of the lung and the side of the peri- 
cardium. 

If the serous sac be traced above the root of the lung, it describes 
a circle without deflection over a viscus. 

The mediastinum. The median thoracic partition, or the medi- 
astinum, is formed by the approximation of the pleural bags along 
the middle line, and is constructed of two layers,—one being 
derived from each sac. About midway between the sternum and 
the spine the contiguous strata of the mediastinum are widel 
separated by the heart ; but in front of, and behind the heart chee 
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approach near each other. To the parts before and behind that 
viscus the terms “anterior and posterior mediastina” are sometimes 
applied. 

The part in front of the heart (anterior mediastinum) extends from Part of sep- 
the back of the sternum to the pericardium. Behind the second tin front 
piece of the sternum the pleural bags touch each other, but above 
and below that spot they are separated by an interval ; so that the 
space between them (interpleural) is narrowed at the centre, and is 
inclined below to the left of the middle line. In the upper part of the Contents. 
space are the remains of the thymus gland, and the origin of some 
of the hyoid and thyroid muscles ; and in the lower part is some 
areolar tissue, together with the triangularis sterni muscle of the 
left side. 

The part behind the heart (posterior mediastinum) intervenes Part behind 
between the back of the pericardium with the roots of the lungs, pa: rete 
and the spinal column. Its lateral boundaries are the opposite 
pleural sacs, which are separated here by a larger interpleural in- 
terval than in front of the heart. If the pleura be divided behind 
the lung on the right side, the extent of the space and its contents 
will appear :—in it are contained the different bodies on the front its contents, 
of the spine, viz. the aorta, the vena azygos, the thoracic duct, the 
cesophagus with its nerves, the trachea, the splanchnic nerves at 
the lower part, and some lymphatic glands. 

Dissection. The pleura and the fat are now to be cleaned from Clean peri- 
the side of the pericardium. candipm and. 

The root of the lung is to be dissected out by taking away the the root of 
pleura and the areolar tissue from the front and back, without in- tes. 
juring its several component vessels. In this dissection the phrenic Trace the 
artery and nerve will be found in front of the root, together with fa 
a few nerves (anterior pulmonary) ; the last are best seen on the 
left side. Behind the root of the lung is the vagus nerve, dividing 
into branches; and arching above it is the large azygos vein. and vein. 

For the present, the arch of the aorta and the small nerves on it 
may be left untouched. 

The thymus body is a fetal organ, like the thyroid body, whose Thymus 
use is unknown. It occupies chiefly the upper part of the thorax ; 7¢¢¥™ 
and it may be best examined in a full-grown fetus. 

At birth it is about two inches in length, and is of a grayish Size 
colour ; it possesses two lobes of a conical form, which touch each 
other. Its upper end is pointed and extends on the trachea as high and extent 
as the thyroid body ; and the lower wider part reaches as far as 
the fourth rib. In the thorax it rests on the aortic arch and large at birth. 
vessels, on the left innominate vein, and on the pericardium. 

In the adult all that remains of the thymus is a brownish rather Remains in 
firm material in the interpleural space beneath the upper part of the ““""" 
sternum. 

In its perfect state it resembles much the thyroid body; and a Structure. 
whitish fluid, containing lymph-like corpuscles, escapes from it when 
it is cut. 
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DISSECTION OF THE THORAX. 


CONNECTIONS OF THE LUNGS. 


The lungs are two in number, and are contained in the cavity of 
the thorax, one on each side of the spinal column. In these organs 
the blood is changed in respiration. 

The lung is of a somewhat conical form, and takes its shape from 
the space in which it is lodged. It is unattached, except at the 
inner part where the vessels enter; and it is covered by the bag of 
the pleura. Its base and apex, borders and surfaces can be dis- 
tinguished by differences in form: it is divided also into lobes by 
fissures ; and it has a root formed out of its vessels and nerves. 

The base of the lung is hollowed in the centre and thin at the 
circumference, and fits on the convexity of the diaphragm. Follow- 
ing the shape of that muscle, it is sloped obliquely from before 
backwards, and reaches in consequence much lower posteriorly 
than anteriorly. Its position with respect to the wall of the thorax 
may be ascertained externally by taking the level of the diaphragm 
as a guide (p. 327); and it will be a rib’s breadth lower in front on 
the left, than on the right side (fig. 97). The apex is rounded, and 
projects an inch to an inch and a half above the first rib, where it 
lies beneath the clavicle, the anterior scalenus muscle, and the sub- 
clavian artery. 

The anterior edge or border is thin, and overlays in part the peri- 
cardium. On the right side it lies along the middle of the sternum 
as low as the sixth costal cartilage (fig. 97). On the left side it 
reaches the mid-line of the chest as low as the fourth costal carti- 
lage ; but below that spot it presents a V-shaped notch (fig. 97), 
whose apex is opposite the outer part of the cartilage of the fifth 
rib. Two fissures are seen in the border of the right luug, but only 
one in that of the left. The posterior border is as long again as 
the anterior, and projects inferiorly between the lower ribs and the 
diaphragm ; itis thick and vertical, and is received into the hollow 
by the side of the spinal column. 

The outer surface of the lung is convex, and is in contact with 
the wall of the thorax: a large cleft divides it into two pieces (lobes 
of the lung), and on the right side there is a second smaller fissure. 
The inner surface is flat when compared with the outer : altogether 
in front is the hollow corresponding with the heart and its large 
vessels, which is greatest on the left lung; and behind this, but 
nearer the posterior than the anterior border, is a fissyre about three 
inches long, hilum pulmonis, which receives the vessels forming the 
root of the lung. a 

Each lung is divided incompletely into two parts or lobes by an 
oblique fissure, which begins near the apex, and ends in the anterior 
border near the base : from the form of the lung and the direction 
of the fissure the lower lobe is necessarily the largest. In the right 
lung a second horizontal fissure is directed forwards from the middle 
of the oblique one to the anterior border, and cuts off a small tri- 
angular piece from the upper lobe: this is the third lobe of the 
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lung. Occasionally there may be a trace of the third lobe in the 

left lung. 

: Besides the difference in the number of the lobes, the right lung Difterence 
is larger and heavier, and is wider and more hollowed out at the form and 
base than the left; it is also shorter by an inch. The increased lungs. 


length and the narrowness of the left lung are due to the absence 


Fig. 97.* 


of a large projecting body like the liver under it, and to the direc- 
tion of the heart to the left side. 

The root of the lung consists of the vessels entering the fissure on Root of the 
the inner surface ; and as these are bound together by the pleura ““"® 
and some areolar tissue they form a foot-stalk, which fixes the lung 
to the heart and the windpipe. The root is situate at the inner Situation. 
surface, about midway between the base and apex, and about a 
third of the breadth from the posterior border of the lung. 

In front of the root on both sides, are the phrenic and the anterior Connec- 
pulmonary nerves, the former being at some little distance from it ; °°" 
and anterior to the right root is the descending cava. Behind on 
both sides, is the posterior pulmonic plexus; and on the left side 
there is, in addition, the descending aorta. Above on the right side is 
the vena azygos; and on the left side, the arch of the aorta. Below 
each root is the fold of pleura called ligamentum latum pulmonis. 


In the root of the lung are collected a branch of the pulmonary Consti- 
tuents of 


artery, two pulmonary veins, and a division of the air tube (bronchus); the root : 


* Diagram to show the difference in the anterior border of the right and 
left lung, the edge being indicated by the dark line; and to mark the 
different level of the base on the two sides. 
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DISSECTION OF THE THORAX, 


small nutritive bronchial arteries and veins, and some nerves and 
lymphatics. The large vessels and the air tube have the following 
position to one another :— 

On both sides the bronchus is most posterior, the pulmonary 
veins most anterior, and the pulmonary artery between the other 
two. In the direction from above down the position on the right 
side is, bronchus, pulmonary artery, and pulmonary veins ; but on 
the left side the bronchus and artery have changed places, con- 
sequently the relative position will there be, artery, bronchus, and 
veins. This difference in the two sides may be accounted for by 
the left branch of the air tube being at a lower level than the right. 


THE PERICARDIUM. 


The bag containing the heart is named the pericardium, It is 
situate in the middle of the thorax, in the interval between the 
pleuree of opposite sides. 

Dissection. Supposing the surface of the pericardium to be already 
cleaned, the student should next dissect out the large vessels con- 
nected with the heart, and the nerves. 

The large artery curving to the left above the heart is the aorta, 
which furnishes three trunks to the head and the upper limbs, viz., 
innominate to the right, next left common carotid, and left subclavian. 
On its left side lies the pulmonary artery. 

Above the arch of the aorta a large venous trunk, left innominate, 
crosses over the three before said arteries, and ends by uniting on 
the right side with the right innominate vein in the upper cava. 
Several small veins, which may be mistaken for nerves, ascend over 
the aorta, and enter this trunk. Define the branches of this vein, 
and especially one crossing the aortic arch towards the left side, 
which is the left superior intercostal vein. 

The large vein by the side of the aorta which enters the top of 
the heart is the upper cava: look for the azygos vein opening into 
it behind. 

Seek the following nerves of the left side which cross the arch 
of the aorta:—The nerve most to the left, and the largest, is the 
vagus ; the next largest in size on the right of the vagus is the 
phrenic. Between the preceding nerves, and close to the coats of 
the artery, are the two following,—the left superficial cardial nerve 
of the sympathetic, and the cardiac branch of the left vagus; of 
the two, the last is the smaller, and on the right of the other, 

The cardiac nerves from the left vagus and sympathetic are to be 
pursued onwards to a small plexus (superficial cardiac) in the con- 
cavity of the aorta. An offset of the plexus is to be traced down- 
wards between the pulmonary artery and the aorta towards the 
anterior coronary artery of the heart ; and another prolongation is 
to be found coming forwards from the deep cardiac to the superficial 
plexus: this dissection is difficult, and will require care. 

When the pericardium is afterwards opened the nerves will be 
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followed on the heart. Oftentimes these small nerves are destroyed 
in injecting the body. 

The pericardium is larger than the viscus it contains. Somewhat Pericar- 
conical in form, the wider part of the bag is turned towards the U™ 
diaphragm, and the narrower part upwards to the large vessels of form, - 
the heart. 

Occupying the interpleural space, it is situate behind the sternum, Position. 
and projects below on each side of that bone, but much more to- 
wards the left than the right side. Laterally the pericardium is 
covered by the pleura, and the phrenic nerve and vessels lie in 
contact with it. Its anterior and posterior surfaces correspond with Connec- 
the objects in the interpleural space ; and on the anterior aspect ua 
the bag is partly covered by the margins of the lungs, especially 
the left. 

The heart-case consists of a fibrous structure, which is lined in- Composi- 
ternally by a serous membrane. ee 

The fibrous part surrounds the heart entirely, and is pierced by Fibrous part 
the different vessels of that organ: it gives prolongations around §""<1. to 
the vessels, and the strongest of these sheaths is on the aorta. Infe- vessels. 
riorly it is united by fibres to the central tendon of the diaphragm. J age dia- 

This membrane is thickest at the upper part, and is formed of Si a 
fibres crossing in different directions, many being longitudinal. ture. 
When the pericardium has been cut open, the serous lining will be 
discernible. 

The serous sac lines the interior of the fibrous pericardium, and Serous 
is reflected over the surface of the heart. Like other serous mem- eee 
branes, the arachnoid for example, it has a parietal and a visceral 
part. After lining the interior of the fibrous case, to which it gives and covers 
the shining appearance, the membrane is conducted to the surface fhe * 
of the heart by the different vessels. As it is reflected on the aorta 
and the pulmonary artery it contains those vessels in one tube, not peculiarities. 
passing between their contiguous surfaces; and at the posterior rR at 
part of the pericardium it forms a pouch between the pulmonary 
veins of opposite sides. 

In front of the root of the left lung the serous layer forms a Vestigial 
vertical band, the vestigial fold of the pericardium (Marshall), which roe 
includes the remains of the left innominate vein of the fetus. On 
separating the pulmonary artery and bronchus, the band will be 
better seen. 

' The vessels of the pericardium are derived from the aorta, the Vessels. 
internal mammary, the bronchial, the cesophageal, and the phrenic 
arteries. 

Nerves. According to Luschka the pericardium receives nerves Nerves. 
from the phrenic, sympathetic, and right vagus. 


THE HEART AND ITS LARGE VESSELS. 


The heart is a hollow muscular viscus, and is the agent in the The eats 
propulsion of the blood through the body. Into it, as the centre 
of the vascular system, veins enter ; and from it the arteries issue. 


334 
Form. 


Surfaces 
and borders. 


Size and 
weight. 


ituation in 
the chest ; 
its axis, 
oblique, 


placed al- 
most hori- 
zontally. 


Only some 
parts touch 
the wall. 


Limits 
of base 
and apex 


of upper 
margin, 


lower 
border. 


Lateral 
limits. 


The heart 
is double, 


Grooves, 


circular 


and longitu- 
dinal : 


how placed. 


DISSECTION OF THE THORAX. 


Form. When the heart is distended, its form is conical, but it is 
rather flattened from before backwards. Its surfaces, and borders 
have the following differences ; the anterior surface is slightly con- 
vex, whilst the posterior is nearly flat : the left border is thick and 
round, but the right is thin, sharp, and less firm. 

Size. The size varies greatly, and in general the heart of the 
woman is smaller than that of the man. Its average weight is from 
ten to twelve ounces in the male, and from eight to ten in the 
female. The measurements may be said to be about four inches 
and three quarters in length, three inches and a half in width, and 
two inches and a half in thickness. 

Position and Direction. The heart lies beneath the lower two-thirds 
of the sternum, and projects on each side, but more on the left than 
the right. Its axis is not parallel to, but is inclined obliquely across 
that of the body ; and its position is almost horizontal with the 
base directed backwards and to the right, and the apex forwards 
and to the left side. The left margin of the viscus is undermost, 
whilst the right is foremost. 

In consequence of the direction of the heart in the thorax, only 
some parts can be near, or in contact with the parietes:—thus the 
right half and the apex will correspond with the thoracic wall, 
though mostly with lung intervening, whilst the base is directed 
away from the sternum and the costal cartilages : and the left half 
will be undermost and deep in the cavity. 

Limits (fig. 98). The limits of the whole heart are the following : 
the base is opposite the spinal column, and corresponds with four 
dorsal vertebra (5th to 8th). The apex strikes the wall of the 
thorax during life just below the fifth rib, near the junction with 
the cartilage. 

The upper limit would be shown by a line across the sternum on 
a level with the upper edge of the third costal cartilage. And the 
lower limit would be marked by a line over the junction of the 
sternum with the xiphoid cartilage, drawn from the articulations of 
the sixth and seventh cartilages of the right side to the spot where 
the apex touches. 

Its lateral limits are the following. On the right it projects from 
one to one inch and a half beyond the middle line of the sternum, 
and its increase in this direction is constantly varying with the 
degree of distension of the right half of the heart. On the left 
side the apex projects three inches to three inches and a half from 
the centre of the breast bone. 

Component parts. The heart is a double organ, and is made up of 
two similar halves. In each half are two hollow portions, an auricle 
and a ventricle ; these on the same side communicate, and are 
provided with vessels for the entrance and exit of the blood. On 
the surface are grooves indicatory of this composition. Thus 
passing circularly sound the heart, nearer the base than the apex, is a 
groove which cuts off the thin auricular from the fleshy ventricular 
part. A jongitudinal sulcus on each surface marks the situation of a 
median partition between the ventricles: this sulcus does not occupy 
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tthe mid space either on the anterior or the posterior aspect, but is 
nearer the left border of the heart in front, and the right border 
behind ; so that most of the anterior surface is formed by the right, 
and the greater part of the posterior surface by the left ventricle. 

The auricles are two (right and left) and receive their appellation Number 
from the resemblance of the appendices to the dog’s ears : they are tion of the 


tion of the 
auricles. 


Ls} 


tig. 98.* 


= 
= 
= 
= 
= 
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placed so deeply at the base of the heart, that only the tip of the Veins enter 
right one comes forwards to the sternum. The auricles are much {pit ch 
thinner than the ventricles. 

The ventricles reach unequal distances on the two aspects of the The ven- 
heart :—thus the right one forms the thin right border and the “> 
greater part of the anterior surface ; but the left enters alone into ssp 
the apex, and constructs the left border, and most of the posterior " 
surface of the heart. 

Dissection. Before opening the heart the coronary arteries are to Dissect 
be dissected on the surface, with the small nerves and veins that {occcis snd 
accompany them. The two arteries appear on the sides of the eves, 
pulmonary artery, and occupy the grooves on the surface of the 
heart, where they are surrounded by fat: one branches over the 
right, and the other over the left side. With the anterior artery is 
-a plexus of nerves, which is to be followed upwards to the superficial 


* Diagram showing the position of the heart to the ribs and sternum, the 
‘soft parts being removed from the exterior of the thorax. The edge of each 
lung is shown by a dotted line. 
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cardiac plexus ; and with the remaining artery another plexus is to 
be sought. 

In the groove at the back of the heart between the auricles and 
ventricles, the student will find the large coronary vein, and the 
dilated coronary sinus in which it ends on the right: the last 
should be defined and followed to its ending in the right auricle. 

The coronary arteries are two small vessels which are so named — 
from their course around the heart: they are the first branches of 
the aorta. One is distributed mostly on the right, and the other on 
the left side of the heart. 

The right coronary branch appears on the right side of the pul- 
monary artery, and is directed onwards in the depression between 
the right auricle and ventricle to end in the left half of the heart 
on the posterior aspect. In its course branches are distributed up- 
wards and downwards to the right half of the viscus. Two of 
these are of larger size than the rest :—one runs on the anterior 
aspect of the right ventricle towards the free margin; the other 
descends on the back of the heart towards the apex, along the 
septum between the ventricles. 

The left coronary branch is inclined behind the pulmonary artery 
to the left side of that vessel, and in the groove between the left 
auricle and ventricle to the back of the same side of the heart. 
Like the preceding artery, it furnishes offsets to the substance of 
the auricle and ventricle of its side: the largest of these descends. 
in the anterior sulcus over the septum ventriculorum towards the 
apex. 

The veins of the substance of the heart (cardiac) are not the same 
in number, nor have they the same arrangement as the arteries. 
There may be said to be three sets, but for the most part they are 
collected into one large trunk, the coronary sinus, which opens into 
the right auricle. 

The coronary sinus (fig. 99,7) will be seen on raising the heart 
to be placed in the sulcus between the left auricle and ventricle. 
About an inch usually in extent, it is joined at the one end by the 
great coronary vein (*) ; and at the other it opens into the right 
auricle. It is crossed by the muscular fibres of the left auricle. 
Inferiorly and at its right end it receives some branches from the 
back of the ventricles @ and +); and nearly at its left extremity 
another vein (*),—the oblique vein (Marshall), which ascends along 
the back of the left auricle. 

On slitting the sinus with a scissors the openings of its different 
veins will be seen to be guarded with valves, with the exception of 
the oblique vein; and at its right end is the large Thebesian valve. 
of the right auricle. 

The great cardiac or coronary vein begins in front near the apex 
of the heart, in the substance of the ventricles. The vessel turns. 
to the posterior surface in the sulcus between the left auricle and 
ventricle, and opens into the coronary sinus (fig. 99, *). It receives. 
collateral branches in its course, and its ending in the sinus is 
marked by two valves. 
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Anterior and posterior cardiac veins. Some small veins on the small ante- 
anterior part of the right ventricle open separately, by one or more “ 4 
trunks, into the lower part of the right auricle. Similar small veins 
exist over the back of the ventricles ; and one, larger than the rest, 
lies over the septum ventriculorum : they enter the coronary sinus ee 
by separate valved openings. veins, 

Smallest cardiac. A third set of veins (vene minima) lie in the Smallest 
substance of the heart, and are noticed in the description of the hha 
right auricle. 

Cardiac nerves. The nerves for the supply of the heart are derived Cardiac 
from a large plexus (cardiac) around the roots of the aorta, and meses 
' pulmonary artery. Part of 
this plexus is superficial to Fig. 99.* 
the pulmonary artery, and 
part beneath; and an off- 
set is sent from each with 
a coronary artery. Only 
the superficial part of the 
plexus can now be seen. 

The superficial cardiac 
plexus is placed below the 
arch of the aorta, and by 
the side of the ductus arte- 
riosus. The nerves joining 
it are the left superficial 
cardiac of the sympathetic, 
the lower cardiac of the 
left vagus (p. 355), and a 
considerable bundle from 
the deep cardiac plexus. A 
small ganglion is some- 
times seen in the plexus. 
Inferiorly it sends off 
nerves on the right coro- 
nary artery to the heart. A few filaments pass on the left division 
of the pulmonary artery to the left lung. 

The right coronary nerves pass from the plexus to the right coronary Anterior 
artery, and receive near the heart a communicating offset from the Rr 
deep cardiac plexus. 

The left coronary nerves are derived, as will be subsequently seen, posterior 
from the deep cardiac plexus, and accompany the left coronary artery ?’°*"* 
to the heart. 

At first the nerves surround the arteries, but they soon leave the i oe in 
vessels, and becoming smaller by subdivision, are lost in the muscular ‘"’ "“"™ 
substance of the ventticled, On and in the substance of the heart 
the nerves are marked by small ganglia. 


Superficial 
plexus 


ends in 
anterior 
coronary. 


* Back of the heart with the coronary sinus and its veins. (Marshall. ) 
A. Right auricle. 3. Left auricle, with the auricula, oc. 1. Coronary sinus. 
2. Oblique vein. 3. Vein from the right side of the heart. 4. Left or great 


cardiac vein. tt Veins joining the sinus from the back of the ventricles. 
z 
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Foureavii The CAVITIES OF THE HEART may be examined in the order in 
a the Which the current of the blood passes through them, viz. right 
auricle and ventricle, and left auricle and ventricle. 
Dissection Dissection. In the examination of its cavities the heart is not to 
toopentight he removed from the body. To open the right auricle, an incisiom 
may be made in it near the right or free border, and from the 
superior cava nearly to the inferior cava ; from the centre of that 
incision the knife is to be carried across the anterior wall to the 
auricula. By means of those cuts an opening will be made of 
sufficient size ; and on removing the coagulated blood, and raising 
the flaps with hooks or pieces of string, the cavity may be exa- 
mined. 
Form of The CAVITY OF THE RIGHT AURICLE (fig. 100) is of an irregular 
act, form,* though when seen from the right side, with the flaps held 


up, it has somewhat the appearance of a cone, with the base to the 
right and the apex below and to the left. 

Its base ; The base or wider part of the cavity is turned towards the right 
side, and at its extremities are the openings of the superior and in- 
ferior cavee. Between those vessels the cavity projects a little, and 
presents a slight elevation in some bodies (tubercle of Lower). The 


apex. apex is prolonged downwards towards the junction of the auricle 
with the ventricle, and in it is the opening into the right ventricular 
cavity. 

Anterior The anterior wall is thin and loose. Near its upper part is an 

ye opening leading into the pouch of the appendix or auricula (h), 


auricula, which will admit the tip of the little finger. Around and in the 
interior of the appendix, are fleshy bands, named musculi pectinati, 
which run mostly in a transverse direction, and form a network 
that contrasts with the general smoothness of the auricle. 

Posterior The posterior wall corresponds for the most part with the septum 

jnarked by between the auricles, in consequence of the position of the heart- 

fossa ovalis. On it, close to the inferior cava, is a large oval depression, the fossa 
ovalis (d), which is the remains of an opening between the auricles 
in the fetus. Inferiorly it merges into the lower cava, <A thin 
semi-transparent structure forms the bottom of the fossa ; and there 
is oftentimes a small oblique aperture at its upper part. Around 
the upper three-fourths of that hollow is an elevated band of 

Annulus of muscular fibre, called annulus seu isthmus Vieussenii, which is most 

Vieussens. prominent above and on the left side, and gradually subsides in- 
feriorly. 

Altogether at the lower part of the posterior wall is the aperture 
of the coronary sinus (e). Other small apertures are scattered over 
this surface :—some lead only into depressions ; but others are the 
and smallest mouths of veins of the substance of the heart (vene cordis minime) 
— and are named foramina Thebesii (/). 
Situation of The chief apertures in the auricle are those of the two cave, 
cited coronary sinus, and ventricle. The opening of the superior cava (a), 


Apertures of 
sinus 


* The term cavity of the auricle has been sometimes applied to the 


te and the term sinus yenosus to the rest of the space here named 
auricle. 
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is in the front and top of the auricle, and its direction is forwards. 
The inferior cava (b) enters the back part of the cavity near the 
septum, and is directed backwards to the fossa ovalis (d). The of auriculo- 


auriculo-ventricular opening (e) is the largest of all, and is situate yentivns 


at the lowest part of the cavity. Between this and the septum is of coronary 
placed the opening of sinus. 
the coronary sinus (e) Fig. 100.* 


which is about as large 
as a turkey-quill. 

All the large vessels, 
except the superior cava, 
have some kind of valve. 
In front of the inferior 
cava is a thin fold of 
the lining membrane of 
the cavity, the Eusta- 
chian valve, which is only 
a remnant of a much 

‘larger structure in the 
fetus. This valve in its © 
perfect state is semi- 
lunar in form, with its 
convex margin attached 
to the anterior wall of 
the vein, and the other 
free in the cavity of the 
auricle. It is wider than 
the vein opening, and its 
surfaces are directed for- 

_ wards and backwards : its free margin is often reticular. The aper- one to coro- 
ture of the coronary sinus is closed by a thin fold of the lining “Y "> 
membrane—valve of Thebesius. The auriculo-ventricular opening and to 
will be seen, in examining the right ventricle, to be provided with ee aan 
valves, which prevent blood running back into the auricular cavity. opening. 

In the adult there is but one current of blood in the right auricle Course of 
towards the ventricle. But in the fetus there are two streams in auricle in 
the cavity; one of pure, and the other of impure blood, which cross **" 
one another in early life, but become more commingled as birth ore 
approaches. The placental or pure blood entering by the inferior 
cava, is directed by the Eustachian valve chiefly into the left auricle, 

through the foramen ovale in the septum; whilst the current of sys- 
temic or impure blood, coming in by the superior cava, flows down- 
wards in front of the other to the right ventricle. 

Dissection. To see the cavity of the right ventricle, the student To open 
should pierce it with the scalpel below the opening from the auricle, Se se 
and cut out inferiorly near the apex of the heart without injuring 
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* Diagram of the two cavities of the right side of the heart. a. Upper cava. 
%. Lower cava. c. Right auriculo-ventricular opening. d. Fossa ovalis. . 
Opening of the coronary sinus. jf. Foramina Thebesii, the openings of veins. 
g. Aperture of the pulmonary artery. 4. Auricular appendix. 3 
Z 
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the septum ventriculorum. A flap is thus formed, like the letter 
V, of the anterior part of the ventricle. In the examination of the 
cavity of the right ventricle, both the flap and the apex of the heart 
should be raised with hooks or string, so that the space may be 
looked into from below. 

The CAVITY OF THE RIGHT VENTRICLE (fig. 100) is triangular in 
form, and has the base turned upwards to the auricle of the same 
side. On a cross section the cavity would appear semilunar in 
shape, with the septum between the ventricles convex towards the 
cavity. 

The apex of the cavity reaches the right border of the heart at a 
short distance from the tip. The base of the ventricle is sloped, 
and is perforated by two apertures ; one of these, on the right, 
leading into the auricle, is the right auriculo-ventricular opening (ce) ; 
the other on the left, and much higher, is the mouth of the pul- 
monary artery (g). The part of the cavity communicating with the 
pulmonary artery is funnel-shaped, and is named infundibulum or 
conus arteriosus. 

The anterior wall, or the loose part of the ventricle, is compara- 
tively thin, and forms most of the anterior surface of the ventricular 
portion of the heart. The posterior wall corresponds with the sep- 
tum between the ventricles, and is much thicker. 

Over the greater part of the cavity the surface is irregular, and 
is marked by projecting fleshy bands of muscular fibres, the columme 
carne ; but near the aperture of the pulmonary artery the wall 
becomes smooth. The fleshy columns are of various sizes, and of 
three different kinds. Some form merely a prominence in the ven- 
tricle, as on the septum. Others are attached at each end, but free 
in the middle (trabeculae carnee). Anda third set, which are fewer 
in number and much the largest, project into the cavity, and form 
rounded bundles, named musculi papillares ; these give attachment 
by their free ends to the little tendinous cords of the valve of the 
auriculo-ventricular opening. 

The auriculo-ventricular orifice (c) is situate in the base of the 
ventricle, and is opposite the centre of the sternum, between the 
third costal cartilages. It is slightly larger than the corresponding 
aperture of the left side of the heart. It is oval from side to side, 
its shape being maintained by a strong fibrous band around it; and 
it measures one inch and a quarter in diameter. 

Prolonged from the circumference of the opening is a thin mem- 
branous valve, which projects into the cavity of the ventricle. Near 
its attachment to the heart the valve is undivided, but it presents 
three chief points at its lower margin, and is named tricuspid ; to 
the lower margin are attached small tendinous cords (chorde ten- 
dinez), which unite it to the muscular bundles of the ventricle. Its 
three slips or tongues are thus placed :—one touches the front of 
the ventricle : another is in contact with the posterior wall; and 
the remaining slip, the largest and most moveable, is interposed 
between the apertures into the auricle and pulmonary artery. 

The ¢ricuspid valve is constructed by the lining membrane of the 
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heart, which encloses fibrous tissue. The central part of each tongue 
is strong, whilst the edges are thin and notched; and between the 
primary pieces there are sometimes secondary points (Kiirschner). 

The chorde tendinee which keep the valve in position ascend attachment 
from the musculi papillares into the intervals between the pieces pus rords. 
of the valve, and are connected with both.* They end on the 
surface of the valve turned away from the opening ;—some reaching 
the attached upper margin; others entering the central thickened 
part, and the thin edge and point of the tongue. 

As the blood enters the cavity the valve is raised so as to close Its use. 
the opening into the auricle ; and its protrusion into the other cavity 
during the contraction of the ventricle is arrested by the small 
tendinous cords. The valve participates in the production of the 
first sound of the heart. 

The mouth of the pulmonary artery (g) will be seen when the Mouth of 
incision in the anterior wall of the ventricle is prolonged into it. cena 
Round in shape, it is situate on the left of the opening into the Position; 
auricle, and is opposite the inner end of the second intercostal 
space of the left side. Its diameter is rather less than an inch. 

Into it the funnel-shaped part of the right ventricle is prolonged, ie three 
and in its interior are three semilunar or sigmoid valves. isin 

Semilunar valves. Each valve is attached to the side of the vessel their attach- 
by its convex border; and is free by the opposite edge, in which ae 
there is a slightly thickened nodule—the corpus Arantii. In the 
wall of the artery opposite each valve is a slight hollow, the sinus 
of Valsalva, which is better marked in the aorta. 

The valves resemble the tricuspid in structure, for they are formed Structure of 
of fibrous tissue with a covering of the lining membrane. In each sae 
valve the fibres have this arrangement: there is one band along the 
attached margin ; a second along the free edge, which is connected 
with the projecting nodule ; and a third set of fibres is directed from 
the nodule across the valve, so as to leave a semilunar interval on 
each side near the free edge, which has been named lunula. 

The use of the valves is obvious, viz. to give free passage to fluid Their use. 
in one direction, and to prevent its return. Whilst the blood is 
entering the artery the valves are placed against the wall; but 
when the elasticity of the vessel acts on the contained blood the 
valves are thrown towards the centre of the vessel, and arrest the 
flow of the fluid into the ventricle. They are concerned also in 
giving rise to the second sound of the heart. 

Dissection. To open the cavity of the left auricle the apex of the To eo left 
heart is to be raised, and a cut is to be made across the posterior ie 
surface of the auricle from the right to the left pulmonary veins. 

Another short incision should be made downwards at right angles 
to the first. The apex of the heart must necessarily be raised 
during the examination of the cavity. 


* The papillary muscles are collected into two principal groups, whose ten- 
dons enter the interval on each side of the anterior tongue of the valve. In 
the interval between the left and posterior segments of the valve the tendinous 
cords are very small, and are connected with the septum ventriculorum. 
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Shape ot The CAVITY OF THE LEFT AURICLE (fig. 101) is smaller than that 
cavity of left of the right side. Irregularly conical in shape, the wider part is 
tumed towards the spinal column, and receives the pulmonary 
veins; and the narrowed part (/) opens inferiorly into the left 


ventricle. 
Onanterior On the left side towards the upper part, is the aperture of the 
bee pouch of the auricula (m), which is narrower than that in the right 
auricle. In the interior of the pouch, 
Fig. 101.* as well as around the entrance, are 
fleshy fibres (musculi pectinati) which 
resemble those before seen in the 
other auricle. 
On septum On the part of the wall correspond- 
zen ent of ing with the septum auricularum, is 
ovale. a superficial fossa (fig. 101, 0), the 
remains of the oval aperture through 
that partition ; this is bounded below 
by a projecting ridge, concave up- 
wards, which is the edge of the 
structure or valve that closed the 
opening in the fetus. This impres- 
sion in the left auricle is above the 
fossa ovalis in the right cavity, be- 
cause the aperture between the two 
in the fetus is an oblique canal 
through the septum. 
Openings : The apertures in this auricle are 
four pul- those of the four pulmonary veins, 
arg two on each side, together with the 
y opening of communication with the 
left ventricle. The mouths of each pair of pulmonary veins are 
close to one another ; those from the right lung (2) open into the 
and to extreme right of the auricle near the septum, and those from the 
ventricle. left lung () enter the opposite part of the cavity, near the auricula, 
Valves. The pulmonary veins are not provided with valves. The aperture 


into the ventricle (7) will be subsequently seen to have a large and 
complicated valve to guard it, as on the right side. 
nod of In the adult the blood enters this cavity from the lungs by the 
adult : pulmonary veins, and passes to the left ventricle by the large inferior 
in fetus. opening between the two. In the fetus the lungs are impervious 
to the air and the mass of the circulating fluid ; and the left auricle 
receives its pure blood at once from the right auricle through the 
aperture in the septum (foramen ovale). 
-_ to Dissection. The left ventricle may be opened by an incision along 
ventricle, both the anterior and the posterior surface, near the septum ; these 


are to be joined at the apex, but are not to be extended upwards 


* Diagram of the two cavities of the left side of the heart. &. Left pul- 
monary veins. 4% Right pulmonary veins. 0. Remains of the foramen ovale. 
as let  ceadae opening. m. Auricular appendix. m. Aperture 
of the aorta, 
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so as to reach the auricle. On raising the triangular flap the interior 
of the cavity will be visible. 

The CAVITY OF THE LEFT VENTRICLE (fig. 101) is longer, and more Form of left 
conical in shape than that of the opposite ventricle ; and is oval or Ve2!le- 
almost circular, on a transverse section. 

; The apex of the cavity reaches the apex of the heart. The base apex. 

4s turned towards the auricle, and is not sloped like that of the Base with its 
right ventricle ; in it are the openings into the aorta (m) and the °P°™™8* 
left auricle (J). 

The walls of this ventricle are thickest, and the anterior boundary Walls. 
is formed by the septum ventriculorum. 

Its surface is irregular, like that of the right ventricle, in con- Inner sur- 
sequence of the projections of the fleshy columns, or carnez columne ; ae 
but near the great artery (aorta) the surface is smoother. There ©lumns, 
are three sets of fleshy columns in this as in the right ventricle. 

But the set (musculi papillares), which project into the cavity, and and some 
receive the small tendinous threads of the valve, are the most marked ; V°"Y "8° 
these are arranged chiefly in two large bundles, and spring from the 
anterior and posterior walls of the cavity. 

The aperture into the left auricle (2) (auriculo-ventricular) is placed Left auri-_ 
beneath the orifice of the aorta, but close to it, only a thin fibrous rt eee 
band intervening between the two. It is rather smaller than the *- 
corresponding aperture of the right side, being somewhat more than he and 
an inch in diameter, and is longest in the transverse direction. 
Placed, as before said, beneath the aortic aperture, it extends also Position. 
to the right, so as to lie beneath the left extremity of the right 
auriculo-ventricular opening. ,It is furnished with a membranous ee HAS Be 
valve (mitral) which projects into the ventricle. > an 

The mitral valve is stronger and of greater length than the tri- aa 
cuspid, and has also firmer and more tendinous cords: it takes its ; 
name from a fancied resemblance to a mitre. Attached to a fibrous 
ring around the aperture, as well as to the aortic fibrous ring, it is 
divided below by a notch on each side into two pieces. Its seg- segments, 
ments lie one before another, with their edges directed to the sides, 
and their surfaces towards the front and back of the cavity. The 
anterior tongue of the valve intervenes between the auricular and 
aortic openings, and is larger and looser than the posterior segment. 

The mitral resembles the tricuspid valve in its structure and office structure, 
Its segments consist of thicker and thinner parts ; and in the notches 
at the sides there are also secondary pieces between the two primary 
segments. The tendinous cords ascend to be attached to the valve attachment 
in the notches between the tongues; and they end on the segments ee 
in the same way as in the tricuspid valve. Hach of the large papil- 
lary muscles acts on both portions of the valve. 

When the blood enters the cavity, the pieces of the valve are Use. 
raised as on the right side, and meet to close the passage into the 
left auricle. In combination with the tricuspid it assists in pro- 
ducing the first sound of the heart. 

The opening of the aorta, anterior to that of the auricle, is next Aocbis open- 
the septum of the ventricles. Its aperture is round, and rather se 
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position and smaller than that of the pulmonary artery, and measures about 

ata three quarters of an inch in diameter. It is situate opposite the 
inner end of the third left intercostal space. ; 

Is guarded In its interior are three semilunar or sigmoid valves, which are 

ao larger and stronger than the corresponding parts in the pulmonary 

valves, artery, but have a like structure and attachment. The projection 
in the centre of each valve, viz. the corpus Arantii,is better marked. 
Opposite each valve the coat of the aorta is bulged as in the pul- 
monary artery, though in a greater degree, and presents a little 

Sinus of hollow on the inner side, named sinus of Valsalva. The apertures 

ie iain of the coronary arteries are placed behind two of the valves. 

Use. Like the valves in the pulmonary artery these meet in the middle 
line to stop the blood passing back into the ventricle, and combine 
with them in causing the second sound of the heart. 

Position of Position of the ventricular apertures. Two openings have been 

apertures. seen in each ventricle,—one of the auricle of its own side of the 
heart, and one of an artery. 

of arteries The apertures of the arteries (aorta and pulmonary) are nearest 

pai the septum ; and as the two vessels were originally formed from 
one tube, they are close together, but the pulmonary artery is the 

auricles; more anterior of the two. The aperture of communication with 
each auricle is nearer the circumference of the heart, and is posterior 
to the artery issuing from the fore part of the ventricle. 

and from The position of the openings to one another from before backwards 

before back. has been before referred to ;—viz., the right is partly before the 
left auriculo-ventricular ; and the opening of the pulmonary artery 
is anterior to that of the aorta, and rather higher than it. 

Structure of SrructuRE. The heart is composed of strata of muscular fibres, 

the heart. ‘and of certain fibrous rings with a fibro-cartilage. 

Directions. The structure may be studied in the heart of the sheep or ox, in 
which the fibres have been hardened and the connective tissue des- 
troyed by boiling, so as to allow of the fibres being separated. The 
description of the structure of the heart may be omitted by the 
student till a suitable preparation of the fibres can be made. 

Fibrous The fibrous structure forms rings around the auriculo-ventricular 

baaits and arterial orifices, and is prolonged into the valves connected with 
those openings. 

formrings The awriculo-ventricular rings give attachment to the framework 

a of fibrous tissue in the tricuspid and mitrali valves. They are 

cular distinct from the bands encircling the mouths of the arteries, except 
at the front of the left auriculo-ventricular opening, where the 
auricular and arterial circles blend. 

and arterial An arterial ring surrounds each large artery (aorta and pulmonary), 

opemmngs. fixing those vessels, and giving attachment to some muscular fibres. 
It is a circular band, with three notches in the margin towards the 

To the last artery ; these are filled by corresponding projections of the artery, 


the sigmoid , F 7 . 
valves and give attachment internally to the sigmoid valves along their 


semilunar edges. 


ani tide The artery is connected with the band of fibrous tissue in the 


artery are following manner :—Its middle coat presents three projections, 
Xe! 
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which are received into the notches of the fibrous ring, being joined 
thereto by fibrous tissue ; and the junction between the two is 
strengthened externally by the outer arterial coat and the peri- 
cardium, and internally by the endocardium. 

Behind the aortic aperture, between it and the auriculo-ventricular Fibro-carti- 
orifices, is a piece of fibro-cartilage, with which the fibrous rings are 8° 
united. t 

The muscular fibres belong to the involuntary class, though Muscular 
marked with transverse striw, and form concentric layers, which S{pStevce 
enclose the cardiac cavities. In the auricles the fibres are separate 
from those in the ventricles. 

In the wall of the auricles the fibres are mostly transverse (fig. Disposition 
102, a), and are best marked at the lower part, though they form aaaaiale 
there but a thin layer; and some of the fibres dip into the septum 
between the auricular cavities. 

Besides this set there are an- Fig. 102.* where they 
nular fibres around the append- abe Ae 


verse, 
ages of the auricles, and the i 
endings of the different veins. faage 
Lastly a few oblique fibres (¢ and 
oblique. 


and d) pass upwards over the 
auricles both in front and 
behind. 

Dissection. The auricles hay- 
ing been learnt, separate them 
from the ventricles by dividing 
the fibrous auriculo-ventricular 
rings. Next clean the fleshy 
fibres of the ventricles by 
removing all the fat from the 
base of the heart around the 
two arteries (aorta and pul- 
monary), and from the ante- 
rior and posterior surfaces. 

Before cutting into the heart 
let the student note that the anterior surface is to be recognised by 
the fibres turning in at the septum, with the exception of a small 
band above about half an inch wide; and that at the posterior 
aspect the fibres are continued from the left to the right ventricle 
across the septum. Separate partly the ventricles in front along Partty 
the septum by dividing the band near the base, and sinking the nical 

. knife for about an inch into the groove between them. Disjoin 
then the aorta and pulmonary artery along the middle line, so as to 
leave one attached to each ventricle as in fig. 103. 

To show the laminar composition of the left ventricle divide its To show 
layers of left 
ventricle. 

* Muscular fibres of the auricles. jf. Inferior cava, and e, superior cava of 

the right auricle. g. Right, and h, left pulmonary veins of the left auricle. 
a. Transverse fibres of the right, and 0, transverse fibres of the left auricle, 
entering the septum auricularum. c. Oblique fibres of the left, and d, of the 
right auricle. Annular fibres surround the auricule and the veins. 


Detach the 
auricles. 


346 


Layers of 
left ven- 
tricle. 


Number. 


Arrange- 
ment. 


Extent. 


Wall 
thickest, 


cand : 
thinnest.’ 


Direction 
of fibres 


in the three 
outer, 


middle, 


and three 
inner layers. 


DISSECTION OF THE THORAX. 


fibres in front longitudinally near the septum, and transversely 
about half an inch below the left auriculo-ventricular opeming ; but 
the cut is to be very shallow, because seven layers, each about as 
thick as the thin end of the scalpel, are to be demonstrated. From 
the lines of incision reflect the different layers downwards to the 
apex, upwards to the auriculo-ventricular aperture, and backwards 
into the septum. As the layers are raised the fleshy fibres will be 
seen to change their direction ; and the outer three to be thinner 
than the three internal. 

The LEFT VENTRICLE is a hollow cone, and its wall is formed of 
layers of fibres, as if a flat muscle had been rolled up into a conical 
figure (fig. 103). Seven layers enter into the construction of the 

wall; and they are arranged 
Fig. 103.* into three external (1, 2, 3), 
three internal (7, 6, 5), and a 
central one (4). All are not 
prolonged equal distances on 
the ventricle, for the outer- 
most and the innermost reach 
farthest towards apex and 
base; and the second exter- 
nal and its corresponding 
inner layer (sixth) extend 
farther than the third and 
the fifth. The fourth is the 
shortest of all. Consequently 
the wall is thickest about the 
middle third where all the 
layers are present, and gra- 
dually becomes thinner up- 
wards and downwards, until 
there is only the outermost 
layer at the apex, and the most external and internal (1st and 7th) 
at the base. (Dr. Pettigrew, Phil. Trans. 1864.) 

Direction of the fibres. Each stratum is formed of fleshy fibres 
with the undermentioned direction, supposing the ventricle standing 
on the apex, and the anterior surface towards the dissector. 

In the three external strata (1,2, 3) the fibres are inclined down- 
wards from the base and septum to the apex of the ventricle, and 
become less vertical in each. 

The fourth or mid layer (4) possesses transverse fibres; and it is 
nearer the outer than the inner surface of the wall. 

In the three inner strata the fibres change their direction, as is 
shown by 5, and are directed upwards from the apex and septum 
to the base of the ventricle; so that they cross the fibres of the 
outer layers like the legs of the letter X, and, becoming more 
oblique in each layer, are almost vertical in the internal. 


* A diagram of the arrangement of the fibres in layers in the left ventricle. 
1. First or external layer. 2. Second external. 3. Third external, 4, Central 
layer. 5, The outermost of the three inner strata. 
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Continuity of the fibres. With a piece of muscle rolled into a cone, Fibres con- 
as before said, the fibres of the different layers would be necessarily ee 
continuous at the apex; but in the heart they are united at apex 
and base. Thus the outermost layer is continuous at the apex and at apex and 
base with the innermost, the fibres being curved in at the tip and "** 
out at the base. In like manner the fibres of the second layer are 
united with those of the sixth, and the third stratum with the 
fifth. From the three outer layers, fibres are continued to the The com- 
right ventricle at the back of the heart, forming the “ common 1200 tires 
fibres.” 

Each of the three outer layers consists of two sets of fibres, Spiral 
which occupy the front and back of the ventricle. By the turning fe 
inwards of the two bundles on opposite sides of the apex, the wall layers. 
is prevented from having a slanting side, like a piece of paper 
rolled into a cone. And by the turning outwards of two sets of 
fibres (anterior and posterior) at the base of the ventricle from 
each inner layer, the sides of the auriculo-ventricular opening are Course in 
made level like those of the apex. Many of the fibres of the outer itiaeiiieass 
layers are attached to the fibrous ring around the aorta. 

The fibres of the fourth layer are continued into the septum In central 
ventriculorum. agen 

Dissection. To display the layers and fibres of the right ventricle, To show 
great care will be needed because of the thinness of the wall; but cranes 
the same number of layers exists in this, as on the other side of tricle, 
the heart. 

Make a vertical cut along the anterior aspect from the root of 
the pulmonary artery to the apex of the ventricle ; and reflect the 
several layers forwards and backwards from that incision. As the 
three outer are raised let them be traced on the one hand into the 
part of the septum detached from the left ventricle ; and on the 
other into the left ventricle through the continuity of the common 
fibres behind. 

The RIGHT VENTRICLE possesses seven layers in its wall, like the Number of 
left, though they are much thinner. They are arranged as in the '*Y°™ 
oils ventricle into three external, three internal, and a fourth or 
intermediate. In like manner the wall decreases from the centre Thickness. 
towards the base and apex, but at the tip it is thicker than the 
apex of the left half of the heart (Pettigrew). 

Directions of the fibres. In this as in the other ventricle, the fibres Direction of 
of the three outer layers run down from the base to the ‘fore Patt Te os 
of the septum and the apex of the heart: the outer being most outer, 
vertical. In the fourth stratum the fibres have a transverse direc- central, 
tion, as in the corresponding layer of the left ventricle. And im and three 
the three inner layers they are directed upwards from the apex to re a 
the base of the ventricle across the fibres of the three outer strata, 
the deepest being the most vertical. 

Continuity of the fibres. The fibres are not distinct from those of eee! 
the left ventricle, but are derived in the three outer layers from the Outer layers 
“common fibres” and the septum, and from the auriculo-ventricular 
opening. They are then continued forwards to the front of the 
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septum ventriculorum, where they leave the surface, and bending 
back construct the right part of the septum: at the back of that 
partition they blend with the “common fibres ” of the left ventricle. 
The fourth layer fibres are continuous for the most part with the 
“eommon fibres” crossing; the posterior groove. At the apex the 
three outer layers do not enter in a whorl as in the left ventricle ; 
but at the base they are continuous with the three inner as on the 
other side of the heart. 

Many of the fibres of the external layer are attached to the ring 
of the pulmonary artery ; and the narrow slip from the right to the 
left ventricle, near the base in front, receives its fibres from the two 
outer strata. 

In this ventricle the fibres are arranged as if there had been ori- 
ginally one common cavity in the heart—the left ventricle, from 
which the right had been detached during the growth by a pushing 
inwards of a partition from the fore part. 

Septum ventriculorum. This partition between the two cavities has 
been divided anteriorly into right and left parts by the previous 
dissection ; and the layers of the ventricles may be traced into 
them. 

It is rather thicker than the wall of the left ventricle, and is 
formed by the fibres of both ventricles. About one-third belongs 
to the right, and two-thirds to the left ventricle. Where the two 
portions touch the fibres mingle, and altogether behind lie the 
“common fibres” of the two ventricles. 

Endocardium. Lining the interior of the cavities of the heart is a 
thin membrane, which is named endocardium. It is continuous on 
the one hand with the lining of the veins, and on the other with 
that of the arteries. Where the membrane passes from an auricle 
to a ventricle, or from a ventricle to an artery, it forms duplicatures 
or valves, in which fibrous tissue is enclosed ; and in the ventricles 
it covers the tendinous cords of the valves, and the projecting mus- 
cular bundles. 

The thickness of the membrane is greater in the auricles than in 
the ventricles, and in the left than in the right half of the heart. 
In its structure it resembles a serous membrane. 

Great VESSELS OF THE HEART. The arteries which take origin 
from the heart are the aorta and the pulmonary. The large veins 
entering the heart, besides the coronary, are the superior and inferior 
cava, and the pulmonary. 

The PULMONARY ARTERY is a short thick trunk, which conveys the 
dark or impure blood from the right side of the heart to the lungs. 
From its commencement in the right ventricle the vessel is directed 
upwards on the left of the aorta; and at a distance of an inch and 
a half or two inches, it divides into two branches of nearly equal 
size for the lungs. The trunk of the pulmonary artery is contained 
in the pericardium ; and beneath it is the beginning of the aorta. 
On each side are the coronary artery and the auricular appendix. 

Near the bifurcation of the artery is a ligamentous cord about as 
large as a crow-quill, the remnant of the arterial duct, which passes 
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from the left branch of the vessel to the arch of the aorta, and is 
named ligamentum ductis arteriosi. 

The right branch is longer than the left. In its course to the Right ( 
lung it lies beneath the aorta and the vena cava superior, and rests ee 
on the bronchus or piece of the air tube : and as it passes outwards 
it lies above the level of 
the right auricle of the 
heart. At the lung the 
artery divides into three 
primary branches, one for 
each lobe. 

The left branch is rather 
smaller than the right ; it 
is directed in front of the 
descending aorta and the 
left bronchus to the fis- 
sure of the root of the 
lung, where it ends in two 
branches for the two pul- 
monie lobes. 

As the right and left 
branches of the pulmo- 
nary artery pass outwards, 
they cross the air-tubes 
resulting from the divi- 
sion of the trachea, and enclose with them a lozenge-shaped space 
which contains some bronchial glands. 

Ductus arteriosus. The ligamentous structure was the continuation pois 
in the fetus of the trunk of the pulmonary artery, and was larger ae ee 
than either branch to the lung. At that period the vessel receives 
the name arterial canal or duct (ductus arteriosus, Botalli), and 
opens into the aorta rather beyond the origin of the last great vessel 
of the head and neck from the arch. 

As the lungs do not give passage to the circulating fluid before Use. 
birth, the impure blood in the pulmonary artery passes through the 
arterial duct into the aorta below the attachment of the vessels of 
the head and neck, in order that it may be transmitted to the 
placenta to be purified. But after birth, when the function of the 
lungs is established, the current of blood is directed along the 
branches of the pulmonary artery instead of through the arterial 
duct; and this tube becoming gradually smaller, is obliterated 
before the eighth or tenth day, and forms finally the ligament of 
the arterial duct. 

The aorva is the great systemic vessel which conveys the blood i ee 
from the heart to the different parts of the body. It arches back- tends — 
‘wards at first to reach the spinal column, and is continued on the 
spine through the chest and abdomen. In the thorax the vessel is 
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* The formation of the septum ventriculorum by the fibres of both ventricles 
is represented in this cut, 
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divided into two parts—arch of the aorta, and the descending or 
thoracic aorta. 

Arch of the aorta (fig. 105). The aorta has its origin in the left 
ventricle, and curving backwards over the windpipe and the gullet, 
forms an arch which ceases on the left side of the spinal column, 

at the lower border of 
Fig. 105.* the fifth dorsal vertebra, 
The arch has its con- 
vexity upwards and to 
the right, and its con- 
cavity to the root of 
the left lung ; and from 
it the large vessels for 
the supply of the upper 
part of the body take 
their origin. For the 
purpose of reducing to 
order the numerous con- 
nections of this portion 
of the aorta, it is divided 
into three parts — as- 
cending, transverse, and 
descending. 

The first or ascending 
part is about two inches 
in length, or slightly 
more, and is directed upwards behind, and close to the sternum : 
it reaches as high as the upper border of the cartilage of the second 
rib on the right side, and is contained nearly altogether in the peri- 
cardium. At first the pulmonary artery is superficial to it ; but, as. 
the vessels take different directions, the aorta is soon uncovered, 
and remains so to its termination. Behind it are the right branches. 
of the pulmonary vessels. On the right side is the descending cava ; 
and on the left, the pulmonary artery. Near the heart the vessel 
bulges opposite the semilunar valves (fig. 105). There is some-- 
times another dilatation along the right side, which is named the 
great sinus of the aorta. 

The second or transverse portion receds from the sternum and. 
reaches from the second right costal cartilage to the left side of the 
body of the fourth dorsal vertebra (the lower border). It rests: 
upon the trachea above the bifurcation, and is placed over the 
oesophagus and the thoracic duct. Lying in front of this part of 
the artery are the vagus, phrenic, and superficial cardiac nerves of 
the left side,—the first nerve sending backwards its recurrent branch 
beneath the vessel. Along the upper border is the left innominate 


* Arch of the aorta and its great vessels. a. Aortic arch. 6. Innominate 
artery. c. Leftcommon carotid. d. Leftsubclavian. e, Ligamentum ducttis. 
arteriosi, jf. Vena cava superior. g. Left innominate vein. h. Right in- 
nominate vein. 7%. Left upper intercostal vein. sk. Vena azygos major. J. 
Left subclavian vein. m. Thoracic duct. 0. Coronary artery. 
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vein (g), to which the left wpper intercostal vein (7) is directed 
over the left part of the arch; and to the lower border near the 
termination, the remnant of the arterial duct (e) is attached. From 
this part arise the three great vessels of the head and upper limbs. 

The third or descending part of the arch is very short, extending Third part 
from the lower edge of the fourth to that of the fifth dorsal ver- j* without 
tebra.* It lies against the fifth vertebra, and the fibro-cartilage "7 
between this and the fourth, and is covered by the pleura of the 
left side of the chest. 

In the concavity of the arch of the aorta are contained the root Parts con- 
of the left Img, the branching of the pulmonary artery with its medi 
arterial duct, and the left recurrent nerve. Deeper than those parts, 
the cesophagus and the thoracic duct, with some lymphatic glands, 
may be recognised. 

The branches of the arch of the aorta are five in number; two Five 
come from the ascending, and three from the transverse part. The Pres | 
first two are the coronary arteries of the heart (0), which have 
been already noticed (p. 336). The other three are much larger 
in size, and supply the neck, the head, and the upper limbs. First 
on the right is the large trunk of the innominate artery (0) ; close 
to it is the left carotid (c); and last of all comes the left sub- 
clavian (d). ) 

The INNOMINATE ARTERY (0) (brachio-cephalic), the first and largest Imnominate 
of the three branches, measures from one inch and a half to two sttety ens 
inches in length. Ascending to the right beneath the sternum, it and sub- 
divides opposite the sterno-clavicular articulation into the right a eg 
common carotid and the subclavian artery. 

The artery is crossed by the left innominate vein (g), and lies Length and 
behind the upper piece of the sternum, and the origin of the hyoid C™&ton 
and thyroid muscles. At first it rests on the trachea, but as it 
ascends it is placed on the right side of the air tube. On its right 
is the innominate vein of the same side (/). Usually no lateral 
branch arises from the artery. 

Lerr Common Carorip Arrery (¢c). The common carotid artery Left com-. 
of the left side of the neck is longer than the right by the distance Mon carotid 
between the arch and the top of the sternum. aro of 

In the thorax the artery ascends obliquely to the left sterno- ta 
_elavicular articulation, but not close to the first piece of the sternum in the 
and the origin of the depressor muscles of the hyoid bone and EhOTax, 
larynx. In this course it passes beneath the left innominate vein 
(g), and the remains of the thymus gland. At first it lies on the 
trachea, but it crosses afterwards to the left of that tube, so as to 
be placed over the cesophagus and the thoracic duct. To its outer 
side is the left vagus, with one or more cardiac branches of the 
sympathetic nerve. 


* It is usually said that the second part of the aortic arch ends opposite 
the left side of the body of the second dorsal vertebra, and the third part, 
opposite the lower edge of the third vertebra, After examination, I have 
adopted the statement of Mr. Wood respecting the position of the aortic arch 
to the dorsal vertebra. (Journal of Anatomy and Physiology for 1868. ) 
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In the neck the connections of the vessels of opposite sides are 
not the same (p. 118). 

The LEFT SUBCLAVIAN ARTERY (d@) ascends to the neck through 
the upper aperture of the thorax. Beyond the first rib the vessels 
of opposite sides are alike (p. 117). 

The trunk is directed almost vertically from the arch of the 
aorta to the inner margin of the first rib. In the thorax the vessel 
lies deeply, resting at first on the cesophagus, and afterwards on 
the vertebral column and the longus colli muscle. It is invested 
by the left pleural bag in all its extent. On its imner side is the 
trachea, and near the upper opening of the thorax the esophagus 
with the thoracic duct is inside it. Somewhat anterior to the level 
of the artery, though running in the same direction, are some of 
the cardiac nerves. 

VEINS OF THE Heart (fig. 105). In addition to the cardiac veins 
(p. 336) there are the superior and inferior cava, and the pulmonary 
veins :—the former are the great systemic vessels which return 
impure blood to the right auricle ; and the latter convey pure blood 
from the lungs into the left auricle. 

The SUPERIOR or DESCENDING CAVA (f) results from the union of 
the right and left innominate veins, and brings to the heart the 
blood of the head and neck, upper limbs, and thorax. 

Its origin is placed on the right side of the sternum, opposite the 
interval between the cartilages of the first two ribs. From that 
spot the large vein descends to the pericardium, perforates the 
fibrous layer of that bag about one inch and a haif above the heart, 
and ends in the right auricle. On its outer surface the vein is 
covered by the pleura, and the phrenic nerve is in contact with it. 
To the inner side is the ascending part of the arch of the aorta. 
Behind the vein is the root of the right lung. 

When the cava is about to perforate the pericardium it is joined 
by the large azygos vein of the thorax (4); and higher up it 
receives small veins from the pericardium, and the parts in the 
mediastinal space. 

The imnominate veins are’ united inferiorly in the trunk of the 
descending cava. They are two in number, right and left; and 
each is formed near the inner end of the clavicle, by the union of 
the subclavian and internal jugular veins. The trunks differ in 
length and direction, and in their connections with the surrounding 
parts. 

The right vein (1) is about one inch and a half long, and descends 
vertically, on the right side of the innominate artery, to its junction 
with the vein of the opposite side. On the outer surface the pleura 
covers it, and along it the phrenic nerve is placed. 

The left vein (g) is twice as long as the right, and is directed 
obliquely downwards above the level of the arch of the aorta. It 
crosses behind the sternum, and the remains of the thymus gland ; 
and it lies on the three large branches of the aortic arch, as well rs 
on the several nerves descending over the arch. 

The branches of the veins are nearly alike on the two sides. Each 
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receives the internal mammary, the inferior thyroid, and the superior 
intercostal of its own side ; and the left vein is joined in addition 
by some small thymic and pericardiac veins. 

Sometimes the innominate veins are not united in the vena cava, Sometimes 
but descend separately to the heart, where each has a distinct peti’ 
opening in the right auricle. When such a condition exists, the into the 
right vein takes the course of the upper cava in front of the root ; 
of the right lung; but the left vein descends in front of the root 
of the left lung, and turning to the back of the heart, receives the 
cardiac veins, before it opens into the right auricle. A cross branch 
connects the two above the heart.* . 

This occasional condition in the adult is a regular one in a very This usual 
early period of the growth of the fetus ; and two vessels are also 1 !ts- 
persistent in some mammalia. 


Change of the two veins into one. The changes taking place in the veins How two 
during the growth of the fetus, to produce the arrangement common in the rah changed 
adult, concern the trunk on the left side. The following is an outline of them. °°” 
First the cross branch between the two trunks enlarges, and forms the future 
left innominate vein. Next the left trunk below the cross branch disappears 
at its middle, and undergoes transformations at each end :—At the upper end 2nd coro- 
it becomes converted into the superior intercostal vein. At the lower part it pny 
remains pervious for a short distance as the coronary sinus ; and even the : 
small oblique vein opening into the end of that sinus in the adult (p. 336), is 
a remnant of the trunk of the vein that lay beneath the heart. 

In the adult there is a vestige of the occluded vessel in the form of a fold of Vestige in 
the serous membrane of the pericardium in front of the root of the left lung ; the ‘aes 
this Mr. Marshall names the vestigial fold of the pericardium (p. 333). yet 


The INFERIOR or ASCENDING CAVA enters the right auricle as soon Inferior 
as it has pierced the diaphragm. No branches join the vein in the ““™™ 
thorax. The anatomy of this vein will be given with the vessels of 
the abdomen. 

The PULMONARY VEINS are two on each side. They issue from the Four pul- 
fissure of the root of the lung, and end in the left auricle: their {ins 
position to the other vessels of the root has been noticed at p. 332. 

The right veins are longer than the left, and lie beneath the aorta Right veins 
and the right auricle of the heart. The superior receives its roots '°"S°* 
from the upper and middle pulmonic lobes, and the inferior vein is 
formed by branches of the lower lobe. 

The left veins cross in front of the descending aorta; and one Left veins. 


springs from each lobe of the lung. 


NERVES OF THE THORAX. 


The pneumo-gastric and the sympathetic nerves supply the viscera Nerves of 
of the thorax. Through the cavity courses the phrenic nerve to the '° "°™* 
diaphragm. 

Dissection. The phrenic nerve is sufficiently denuded for its exa- 1 the 

nerves, 

* An example of two large vessels, ‘‘ double vena cava,’’ opening into the 
right auricle in the adult, is contained in the Museum of University College. 

+ See a paper by Mr. Marshall on the development of the veins of the neck 


(Philosoph. Transac. 1850. ) 
AA 
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DISSECTION OF THE THORAX. 


mination ; but the student should trace the vagus nerves through 
the thorax. 

The vagus is to be followed, on both sides, behind the root of 
the lung, and its large plexus in that position is to be dissected 
out: a few filaments of the gangliated cord of the sympathetic 
coming forwards over the spinal column to the plexus, must be 
looked for. In front of the root on the left side, the nerve supplies 
a few pulmonary filaments. Beyond the root the vagus is to be 
pursued along the cesophagus by raising the lung and removing the 
pleura. 

The PHRENIC NERVE is a branch of the cervical plexus (p. 73). In 
its course through the thorax it lies along the side of the pericardium, 
and at a little distance in front of the root of the lung, with a small 
companion artery. When near the diaphragm it is divided into 
branches: these perforate the muscle, and are distributed on the 
under surface. The nerves of opposite sides differ in length, and 
in their connections above the root of the lung. 

The right nerve is deeper at first, and is also shorter and straighter 
than the left. In entering the chest it crosses behind the subclavian 
vein, but in front of the internal mammary artery; and it lies 
afterwards along the right side of the innominate vein and superior 
cava till it reaches the root of the lung. 

The left nerve crosses the subclavian artery, but has the same 
position as the right to the mammary vessels when entering the 
cavity. In the thorax it is directed in front of the arch of the 
aorta to the root of the lung, and makes a curve lower down around 
the projecting heart. Before reaching the aorta the nerve is placed 
external to the left common carotid artery ; and crosses the left 
vagus from without inwards, so as to be internal to that nerve on 
the arch. 

Branches. Some small filaments are said to be furnished from the 
nerve to the pleura and pericardium. 

Internal mammary artery. A small part of this artery, which lies 
beneath the first rib, and winds round the phrenic nerve and the 
innominate vein to reach the side of the sternum, is now to be 
learnt. It gives the following offset :— 

The superior phrenic branch (comes nervi phrenici) is a very 
slender artery, which accompanies the phrenic nerve to the dia- 
phragm, and is distributed to that muscle, anastomosing therein 
with other branches of the aorta, and with the musculo-phrenic 
branch of the internal mammary (p. 258), 

The PNEUMO GASTRIC NERVE (p. 188) passes through the thorax 
to the abdomen. In the lower part of the thorax the nerves of 
opposite sides have a similar position, for they pass behind the 
root of the lung, each on its own side, and along the cesophagus to 
the stomach. But above the root of the lung, the right and left 
nerves differ much. Each supplies branches to the viscer 
the heart, the windpipe and lungs, and the gullet. 

The right vagus is posterior to the left in position. 
the thorax between the subclavian artery 
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and is directed obliquely backwards, by the side of the trachea, and 

between this tube and the esophagus, to the posterior aspect of 

the root of the lung, where it gives rise to the posterior pulmonary 

plexus. From the plexus two large offsets are continued to the and on 
back of the gullet, and unite below into one trunk, which reaches post he 
the posterior surface of the stomach. 

The left nerve appears in the thorax on the outer side of} the left Toth pews 
common carotid artery, and courses over the arch of the aorta, and ornne * 
beneath the root of the lung, forming there a larger plexus than 
on the right side. From the pulmonic plexus one or two branches and on 
pass to the front of the asophagus, and join with offsets of the Geomegus. 
right nerve in a plexus; but its pieces are collected finally into 
one trunk, which is continued on the front of the gullet to the 
anterior part of the stomach. 

The branches of the pneumo-gastric nerve in the thorax are the Branches 
following :— es 

a. The recurrent or inferior laryngeal nerve, arising on the right Recurrent 
side on a level with the subclavian artery, and on the left, at the pines 
lower border of the arch of the aorta, bends backwards to the 
trachea, along which it ascends to the larynx. On each side this 
branch is freely connected with the cervical cardiac branches of 
the sympathetic nerve, especially on the left side beneath the arch 
‘of the aorta. 

b. Cardiac branches (thoracic). Besides the cardiac branches fur- Cardiac 
nished by the vagus in the neck, other offsets pass in front of the i) 
‘trachea to the cardiac plexus. On the right side they come from 
tthe trunk of the vagus and the recurrent branch, but they are sup- 
plied by the recurrent nerve alone on the left side. 

The termination of the lower cervical cardiac branch of each lower cervi- 
‘vagus nerve (p. 111) may be now seen. The branch of the right ar 
lies by the side of the innominate artery, and joins a cardiac nerve 
of the sympathetic of the safe side; and the branch of the left 
wagus crosses over the arch of the aorta, to end in the superficial 
cardiac plexus. 

c. Pulmonary branches. There are two sets of nerves for the Pulmonary 
jung, one on the anterior and the other on the posterior aspect of ee 
the root. 

The anterior branches are two or three in number, and small in veceen 
size, and communicate with filaments of the sympathetic on the ‘ 
pulmonary artery : these nerves are best seen on the left side. 

The posterior branches are the largest and much the most nume- cite 
rous. Forming a plexiform arrangement (posterior pulmonary forma ’ 
plexus) behind the root of the lung by the flattening and splitting Pies. 
of the trunk of the nerve, they are joined by filaments from the 
third and fourth ganglia of the knotted cord of the sympathetic, 
and are conveyed into the lung on the divisions of the air tube. 

d. Esophageal branehes are furnished to the gullet, but in greatest Esophageat 
abundance in the lower half. Below the root of the lung the prauches 
branches of the pneumo-gastric nerves surround the cesophagus with Plexus. 


a network (plexus gule). 
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SympaTuetic Nerve. In the thorax the sympathetic nerve con- 
sists of a knotted cord along each side of the spinal column, whiclr 
communicates with the spinal nerves: and of a large prevertebral 
or cardiac plexus, which distributes branches to the heart and the 
lungs. 

The gangliated cord will be seen in a future stage of the dissec- 
tion, after the heart and the lungs have been removed. 

The carpIAC PLEXUS lies at the base of the heart around the 
great blood-vessels. A part of this network, the superficial cardiac 
plexus, has been already described (p. 337). The remaining part, or 
the deep cardiac plexus, is placed beneath the arch of the aorta. 

Directions. The cardiac plexus has been injured by the previous: 
examination of the heart, so that it should be dissected in a body 
in which the heart and the large vessels are entire. 

Dissection. The arch of the aorta is to be cut across near the 
heart and close above the pulmonary artery, and is to be drawm 
over to the left side: next, the upper cava is to be divided above: 
the entrance of the vena azygos, and its lower part is to be thrown: 
down. By the removal of some fibrous and fatty tissues and lym- 
phatic glands, the right part of the plexus, in which the nerves of 
the right side are united, will be seen in front of the trachea, above: 
the right branch of the pulmonary artery. The offsets to the heart: 
should be followed downwards on the trunk of the pulmonary 
artery ; and those to the lung should be traced along the right 
branch of that vessel. 

To lay bare the part of the plexus into which the nerves of the 
left side of the body enter, the arch is to be cut through a second: 
time, to the right of and close to the junction of the ligamentum: 
arteriosum with it; and the transverse part of the arch is to be 
turned upwards with the great vessels attached. The lymphatic: 
glands and the areolar and fatty tissue being cleared away from 
the plexus as on the opposite side, the offsets to the posterior: 
coronary plexus of the heart, are to be cleaned. 

Deep cardiac plexus. This large centre is situate between the 
trachea and the arch of the aorta, above the branches of the pul- 
monary artery. In it are united the cardiac nerves of the sympa- 
thetic of both sides of the neck, except the highest nerve of the left 
side : and the cardiac branches of the vagus in the neck and chest,. 
with the exception of the lowest cervical branch of the left side. 
From it nerves are furnished to the heart and lungs. 

The several nerves entering the plexus are not intermingled in a 
plexiform mass in front of the trachea; but those of the right side 
unite together on the right of the air tube, and those of the left 
have a like junction on their side. 

The right part of the plexus is placed above the right branch of 
the pulmonary artery, and receives the nerves of the right side, viz. 
the cardiac nerves of the sympathetic in the neck ; the cardiac 
branches of the trunk of the vagus, in both the neck and chest - 
and the cardiac offsets of the recurrent branch. : 

The branches of this half of the plexus are distributed mostly ta 
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‘the right side of the heart, and pass downwards before and behind anterior 
the right branch of the pulmonary artery: those in front running (Qrenuy 
on the trunk of the pulmonary artery to end in the anterior coro- a 
nary plexus (p. 337) ; and the nerves behind supply the right auricle 

of the heart. Offsets are sent laterally on the branch of the artery 4 few go to 
to the root of the lung. sais 

The left half of the plexus lies close to the ligamentum arteriosum, Left part : 
and rather on the left of the trachea. In it are collected the cardiac sion if; 
nerves of the sympathetic ganglia of the left side of the neck, except es 
the highest ; and numerous and large branches of the left recurrent 
merve of the vagus. 

Nerves descend from it to the heart around the left branch and ottsets end 
trunk of the pulmonary artery, and after supplying branches to the case 
left auricle, terminate in the posterior coronary plexus (p. 337). 

A considerable offset is directed forwards by the side of the liga- 
mentum ducttis arteriosi to the superficial cardiac plexus ; and some and in root 
nerves reach the left anterior pulmonary plexus by passing along the ° ™"* 
branch of the pulmonary artery. 

Termination of the cardiac branches of the sympathetic nerve of Other car- 
the neck (p. 11 5). diac nerves. 
On the right side there are usually only two cardiac nerves enter- Two right 
ing the thorax, for the highest nerve is blended commonly with one pe ees 
of the others. The middle and inferior nerves pass beneath the 
subclavian artery to the right half of the deep plexus: they com- 
municate with the branches of the recurrent laryngeal nerve of the 

vagus. 

On the left side the highest cardiac nerve lies over the arch of the One left 
aorta, and ends in the superficial cardiac plexus; it may give a Supericial, 
branch beneath the arch to the deep plexus. Only one other nerve, thers the 
the lower cardiac, may be seen entering the left side of the deep eye 
plexus, as the middle one throws itself oftentimes into it. 


THE TRACHEA AND THE LUNG. 


Dissection. To see the pieces of the air tube in the root of the To see the 
lung, it will be necessary to remove the pulmonary artery with its AAepnR: 
branches, and the pulmonary veins. And when the transverse part 
of the arch of the aorta, which has been already cut through, is 
turned to one side, the dissector will be able to clear away the 
bronchial glands, the nerves, and the fibrous tissue from the part of 
the trachea in the thorax, and from the branches into which it 
bifurcates. 

The TRACHEA, or the air tube, reaches from the larynx to the Trachea 
lungs, and lies on the front of the spinal column. The tube begins 
opposite the fifth cervical vertebra ; and it ends commonly at the ends in 
fourth dorsal vertebra by dividing into two pieces (bronchi), one ba 
for each lung. Its point of splitting may be a vertebra lower. 

Its connections in the neck are described in p. 120, and its structure In the neck. 
in p. 167. The part in the thorax remains to be studied. 
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DISSECTION OF THE THORAX. 


In the thorax the trachea is situate with the great vessels in the 
space between the pleural bags. Here it is covered by the arch of the 
aorta, by the innominate and left carotid arteries, and by the cardiac 
plexus of nerves. Behind the air tube is the oesophagus, which is 
slightly inclined to the left near the arch of the aorta. On the right 
side are the vagus, and the innominate artery, for a short distance, 
after this has passed over the trachea; and on the left side lie the 
left subclavian artery, and the vagus with its recurrent branch. 

The bronchi, or the branches of the air tube, are contained in the 
roots of the lungs, and are surrounded by vessels, glands, and nerves. 
Near the lung each is divided into as many primary pieces as there 
are lobes. In their structure and form the bronchi resemble the 
windpipe, for they are round and cartilaginous in front, but flat, 
and muscular and membranous behind. Their position behind the 
other pulmonary vessels has been described at p. 332; but the cha- 
racters of each are now to be noticed. 

The right branch is about an inch in length, and is larger than the 
left ; it passes outwards, on a level with the fourth dorsal vertebra, 
beneath the arch of the aorta and the upper cava, and above the 
right pulmonary artery : the vena azygos arches above it. 

The left branch, about two inches long, is directed obliquely 
downwards through the arch of the aorta, and joins the root of the 
left lung a vertebra lower than on the opposite side. The tube lies 
on the cesophagus and thoracic duct, and on the aorta; it is at first 
below the level of the corresponding pulmonary artery. 

Dissection. The lungs are to be removed now from the body by 
cutting through the vessels of the root. 

The remains of the heart and pericardium are to be taken away 
afterwards. For their removal the inferior cava is to be divided, 
and the pericardium to be detached from the surface of the dia- 
phragm ; in remoying the pericardium, the dissector should be 
careful not to injure the parts contained in the interpleural space in 
front of the spine. 

PrysicaL CHARACTERS or THE LuNnG. The surface of the lung is 
smooth and shining, and is invested by the pleura. Through the 
serous covering the mass of the lmg may be seen to be divided by 
septa, into small irregularly-sized pieces or lobules. On looking 
closely at it, especially at a thin margin, minute cells will be per- 
ceived in it. 

The tint of the lung varies with age. In infancy the colour is a 
pale red; but in the adult the texture becomes grayish, and presents 
here and there dark gray spots or lines of pigment, whose shade 
deepens with increasing age, and becomes even black in old people. 
After death, the colour of the posterior border may be bluish-black 
from the accumulation of blood. 

To the touch the lung is soft and yielding, and on a section the 
pulmonary substance appears porous and spongy ; but the lung 
which is deprived of air by pressure has a tough leathery feel. 
Slight pressure with the thumb and finger drives the air from the 
containing cells through the pulmonary structure, and produces the 
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noise known as crepitation. If the lung contains serum, a frothy 
red fluid will run out when it is cut. 

The texture of the lung is very elastic ; this elasticity causing the and elasti- 
organ to diminish greatly when the thorax is opened, and to expel “’™ 
air that may be blown into it. 

The specific gravity of the lung varies with the conditions of Specifte 
dilatation and collapse, or of infiltration with fluid. When the sachin 
pulmonary substance is free from fluid, and filled with air, it floats 
in water ; but when it is quite deprived of air it is slightly heavier 
than water, and sinks in that fluid. The weight of the lung is and weight 
influenced greatly by the quantity of other material contained in its SEES! 
texture ; ordinarily it ranges from eighteen to twenty-one ounces, 
and the right lung is about two ounces heavier than the left. In 
the male the lungs are larger, and slightly heavier than in the 
female. 

Dissection. By tracing the large branches of the bronchi, and the Follow, 
blood-vessels and nerves into the lung, the mode of branching of the ee Nee 
air tubes will be apparent ; and by inflating a part of the lung, the the lung. 
cellular structure may be seen. But the arrangement of the small 
air cells about their tube, and the disposition of the different: 
vessels, cannot be ascertained without fine injections and a micro- 
scope. 

STRUCTURE OF THE LuNG. The spongy pulmonary tissue consists tae ae 
of minute recesses or cells, in which the smallest branches of the ¢ he lung. 
air tube terminate ; and the mass of the lung is formed by the 
collection of those cells into small groups or lobules, and by the 
aggregation of the lobules into larger masses or lobes. Each lobule 
is distinct from its fellows, and is furnished with its air tube and 
nerves, and with its set of vessels concerned in the function and 
nutrition. 

The parts of the lung are united by a serous covering, prolonged Covering 
continuously over the surface ; and by a subserous layer of areolar moe 
tissue which penetrates into the interior, subdividing it into pieces. 

These several parts are examined more in detail below. 

Serous and subserous coverings. The casing derived from the pleura Serous 
is thin and transparent, and forms an entire capsule for the lung, =a ore 
except at the root where the vessels enter. The subserous areolar 
layer contains fibres of elastic tissue, and not only covers the sur- Soule 
face, but extends inwards, establishing the division of the mass into P 
lobules: where it separates the lobules it is named interlobular 
tissue, and is free from fat. 

Bronchial branches in the lung. When a bronchus is followed into eet 
the pulmonary structure it is found to divide generally in a binary jn the lung, 
order, and to diminish in size at each subdivision, until one terminal 
offset appertains to a lobule. In the lobule the tube has a diameter til they end 
of 4, to 35 of an inch. When this last degree of diminution is ™°°* 
reached, the tube gives origin to the air cells. 

The larger bronchial branches have the same composition as the Differences 
trachea, but they are round in the lung, instead of being sem1- jp form, 
elliptical as in the trachea. The smallest branches want some of 
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the elements found in the larger bronchi; and those from which 
the cells spring are irregular in shape, appearing to be spaces 
amongst the cells rather than tubes with continuous walls. 

Changes in the bronchi. The modifications of the component parts 
of the bronchi are the following :—The pieces of cartilage are broken 
up in the smaller bronchial tubes, and are scattered over the wall 
as irregular fragments. Becoming thinner and smaller as the sub- 
division of the air tube proceeds, they at last disappear, and are 
absent from the terminal branches. The fibrous and elastic tissues 
of the bronchial tubes are continued to the air cells, but in the 
small cell-bearing branches, the bundles of elastic tissue are dif- 
fused, and, much diminished in strength, blend with the fibrous or 
areolar tissue to form the wall. The muscular jibres are diffused 
over the inner surface of the smaller bronchi, where they have an 
annular arrangement ; they extend beyond the limit of the pieces 
of cartilage, but they cease where the cells begin to be formed. 
The mucous membrane becomes thinner as it extends onwards in 
the bronchial pieces, and is finally continued to the cells, where it 
is transparent. Its epithelium is columnar and ciliated in the bron- 
chial tubes, but is changed to squamous or laminar in the air cells. 

Lobules and lobes. A lobule is a cluster of air cells around a 
terminal branch of the air tube. Varying in size and shape, each 
lobule is invested by areolar tissue, and possesses its own offset of 
the air tube, as well as distinct branches of vessels and nerves. 
The lobes are produced by the aggregation of the lobules. 

The air cells are the little recesses or dilatations connected with 
the smallest branches of the air tube. They are polyhedral in form, 
except on the surface of the lung, and are distinct one from another, 
save through the channel of the air passage. The cells are clustered 
in groups around the terminal branches of the air tube, with which 
they communicate by large orifices. These small spaces are about 
zt of an inch across, but they are larger on the surface and at 
the edges than in the deeper parts of the lung. The cell wall is 
formed by areolar and elastic tissue, and is lined by a transparent 
mucous membrane possessing laminar epithelium. Beneath the 
mucous lining is a network of capillaries of the pulmonary vessels. 

VESSELS OF THE LuNG. Two sets of vessels are furnished to the 
lung, one being concerned in its function, the other in the nutrition. 
The vessels conveying blood to the lung to be aérated, and carrying 
that fluid away after it has been subjected to the respiratory process, 
are named pulmonary. The vessels connected with the nutrition 
of the texture are called bronchial. 

The pulmonary artery divides like the bronchus, which it accom- 
panies to the lobule. At the lobule the arterial branch is minutely 
subdivided, and its ramifications enter the interlobular fissure to 
end in the cell wall in the following way :—Over the bottom of 
the cell they form a very fine capillary network, but at the circum- 
ference they give rise to a circular vessel ; and the circles of several 
cells communicate with each other. 


The pulmonary veins begin in the vascular network before men- 
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tioned. ‘The twigs issuing from the several lobules are destitute of 
valves, and are united in larger tubes which course to the root of 
the lung. Although the small lobular branches of the arteries 
remain separate from one another, the corresponding veins anasto- 
mose together. 

The bronchial arteries enter the lung on the air tube, and supply Bronchial 
deep branches to it and the contiguous glands, to the lates blood- ““*™ 
vessels, and to the interlobular ae tissue of the lung. On the 
smallest air tubes minute branches anastomose with offsets of the 
pulmonary arteries. 

Superficial tortuous offsets of the artery ramify beneath the pleura, Superticial 
forming a capillary network. aes 

The bronchial vein begins by twigs corresponding with the super- Bronchial 
ficial and deep branches of the oar Leaving the lung at the root, iss 
the vein ends differently on opposite sides of the body (p. 362). 

Nerves and lymphatics. The lung receives nerves from the vagus Pulmonary 
and the sympathetic; and the offsets: follow the branches of-the: air "°°" 
tube, but their ending is uncertain. Remak describes small ganglia Lymyhatics, 
on the sympathetic filaments. The lymphatics of the lung are both 
superficial and deep, and enter the bronchial glands at the root of 
the lung. 


PARTS ON THE SPINE AND THE SYMPATHETIC CORD. 


In front of the spinal column are the several parts lying in the 
interpleural space of the posterior half of the mediastinum, viz. the 
aorta, azygos veins, thoracic duct, cesophagus, and splanchnic nerves. 

Dissection. The thoracic duct should be found first near the dia- pee es 
phragm by removing the pleura; there it is about as large as a duet, 
crow quill, and rests against the right side of the aorta: this slender 
vessel may be injected with tallow. 

The areolar tissue and the pleura are to be cleared away from the 
different parts before mentioned; and the azygos or intercostal of ee 
veins, one on the right and two on the left of the aorta, should be ad 
dissected. Next follow the thoracic duct upwards beneath the arch 
of the aorta, and along the esophagus beneath the pleura, till it 
leaves the upper aperture of the thorax. 

After raising the pleura also from the inner surface of the chest, oun Sf ayn 
the gangliated cord of the sympathetic nerve will be seen lying 
over the heads of the ribs. Branches are to be followed outwards 
from the ganglia to the intercostal nerves; and others inwards 
over the bodies of the vertebrae,—the lowest and largest of these 
forming the three trunks of the splanchnic nerves. 

The DESCENDING THORACIC AORTA is the part of the great systemic poe 
vessel above the diaphragm. Its extent is from the lower border 
of the fifth dorsal vertebra (the left side), where the arch ceases, 
to the front of the last dorsal vertebra. 

Contained in the interpleural space in front of the spine, the course; 
vessel is rather curved, lying at its upper part on the left, but below 
on the front of the spinal column. Beneath it are the vertebre and 
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the smaller azygos veins. In front of the vessel is the root of the 
left lung with the pericardium. On its left side it is covered through- 
out by the pleura; and on its right side are the oesophagus and the 
thoracic duct, though near the diaphragm the gullet is placed over 
the aorta. 

The branches of the vessel are distributed to the surrounding 
parts, and are named from their destination bronchial, pericardial, 
cesophageal, mediastinal, and intercostal. 

a. The bronchial arteries supply the structure of the limgs, and 
adhere to the posterior part of the bronchial tubes, on which they 
ramify (p. 361) ; they give some twigs to the bronchial glands and 
the cesophagus. 

For the left lung there are two arteries (superior and inferior), 
which arise from the front of the aorta at a distance from each 
other. 

The artery of the right lung arises in common with one of the 
left bronchial arteries (superior), or from the first intercostal artery 
of the right side. 

Bronchial veins. A vein issues from the root of each Jung, and 
ends in the following manner :—the right joins the larger azygos vein; 
and the left ends in the superior intercostal vein of its own side. 

b. The pericardial branches are some irregular twigs, which are 
furnished to the posterior part of the cardiac bag. 

c. @sophageal branches arise at different points of the aorta, and 
are four or five in number. Ramifying in the gullet, the vessels 
anastomose with one another; above, they communicate with 
branches of the inferior thyroid artery near the pharynx ; and below, 
with twigs of the coronary artery of the stomach. 

d. Small mediastinal branches (posterior) supply the areolar tissue 
and the glands in the interpleural space. 

e. The intercostal arteries are ten on each side ; nine are furnished 
to the same number of lower intercostal spaces, whilst the last lies 
below the twelfth rib: to the upper two spaces branches are sup- 
plied from the intercostal artery of the subclavian trunk. 

These small vessels arise from the posterior part of the aorta, 
and run outwards on the bodies of the vertebra, beneath the cord 
of the sympathetic nerve, to the intercostal spaces, where each 
divides into an anterior and a posterior branch. In this course the 
upper arteries have a somewhat oblique direction ; and as the aorta 
lies on the left of the spine the right vessels are the longest : the 
right also pass beneath the csophagus, the thoracic duct, and 
the azygos vein. Many twigs are supplied to the bodies of the 
vertebrae. 

In the spaces bounded by the true ribs, the anterior branch, the 
larger of the two, continues onwards between the muscular strata 
nearly to the anterior third of the intercostal space, where it ends 
in two pieces, which anastomose with the intercostal arteries of the 
internal mammary (p. 253). At first the artery lies in the middle 
of the intercostal space, beneath the pleura and a fascia from the 
internal intercostal muscle, and resting on the external intercostal 
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layer; but near the angle of the rib it ascends to the upper boundary. 
Accompanying the artery are the intercostal vein and nerve,—the with vein 
vein being commonly above, and the nerve below it ; but in the *™¢ "ev 
upper spaces the nerve is, at first, higher than the artery. 

Below the true ribs the vessels are contained partly in the thoracic Anterior 
and partly in the abdominal wall. Behind they have the same peng of 
course and connections as the higher intercostals ; but in the wall oo et 
of the abdomen they lie between the two deep muscles ; they will of abdomen. 
be noticed hereafter. 

Branches are furnished to the intercostal and abdominal muscles, Oftsets. 
and to the ribs. About the centre (from front to back) of the inter- 
costal space a superficial twig arises, which accompanies the cuta- 
neous nerve. 

The highest artery of the aortic set of intercostals anastomoses Anasto- 
with the superior intercostal branch of the subclavian artery ; and ™°S*- 
the lowest (below the true ribs) enters the abdominal wall, and 
anastomoses with the arteries of that part. 

The posterior branch turns backwards between a vertebra and an Posterior 
ascending costo-transverse ligament, and is distributed in the Back. es deca 
As it passes by the intervertebral foramen it furnishes a small spinal the back. 
branch to the vertebrae and the spinal cord. (See VESSELS OF THE 
Spina Corp.) 

The intercostal vein resembles closely the artery in its course and Intercostal 
branching. Near the head of the rib it receives a contributing dorsal °°" 
branch, and then joins an azygos vein. ; 

The superior intercostal artery of the subclavian trunk (p. 71) Superior 
descends over the neck of the first rib, external to the ganglion of st! 
the sympathetic, and supplies a branch to the first intercostal space : supe one 
continuing to the second space, which it supplies in like manner, it spaces. 
anastomoses with the upper aortic branch. 

Its intercostal offsets divide into an anterior and a posterior branch, 
like the arteries from the aorta. 

The vein accompanying the artery opens into the innominate vein Its vein 
of the same side. The left superior intercostal vein (fig. 105, 2), on the right 
formed by branches from the two or three highest spaces, is joined ee 
by the left bronchial vein, and ends in the left innominate vein, 
after crossing the arch of the aorta. 

The INTERCOSTAL or AZYGOS VEINS are two in number on the left, Three 
and one on the right side, and receive branches corresponding with {71805 


the offsets furnished by the thoracic aorta. 

The right or larger azygos (fig. 106, *) begins in the lumbar veins Large _ 
on the right side of the spine, and its origin is described with the yait side of 
vessels of the abdomen. It enters the thorax through the aortic spe, 
opening of the diaphragm, and ascends on the right side of the 
thoracic duct, over the intercostal arteries and the bodies of the 
vertebre. Opposite the fourth intercostal space the vein arches 
forwards above the root of the right lung, and enters the superior and joins 
cava as this vessel pierces the pericardium. Its valves are very in- (Demo 
complete, so that blood may flow either way ; and the intraspinal 


and intercostal veins may be injected through it. 
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Branches. In this vein are collected the intercostals of the right 
side below the upper two spaces ; some of the intercostals of the 
left side of the thorax, through the left azygos veins ; and some 
small esophageal, mediastinal, and vertebral veins, with the right 
bronchial vein. : 

By means of the right vein the inferior communicates with the 
superior cava, so that blood may reach the heart from the lower 
part of the body, or the opposite, if one of the cave should be 
obstructed. ; 

The left lower azygos vein (fig. 106, *) begins in the abdomen. in 
the lumbar veins of the left side of the vertebral column. Entering 
the thorax along with the aorta, or through the crus of the dia- 
phragm, the vein ascends on the left of the aorta as high as the 
seventh or eighth dorsal vertebra, where it crosses beneath that 
vessel and the thoracic duct to end in the right azygos. It receives 
the four or five lower intercostal veins of the left side, and some 
cesophageal and mediastinal branches. 

The left upper azygos vein (fig. 106, °) is formed by offsets from 
the spaces between the superior intercostal and the preceding. Re- 
ceiving three or four branches, the trunk either joins the lower 
azygos of its own side, or crosses the spine to open into the right 
veln. 

The @sorHAGus or gullet is a hollow muscular tube, which extends 
from the pharynx to the stomach: the cervical portion has been 
described at p. 120, and the thoracic part is now to be examined. 

Appearing in the thorax rather to the left of the middle line, the 
gullet is directed beneath the arch of the aorta, and reaches the 
middle of the spine about the fifth dorsal vertebra. From that 
spot it is continued through the interpleural space on the right of the 
aorta, till near the diaphragm, where it takes a position over the 
aorta, to gain the esophageal opening of that muscle. 

As far as the aortic arch the cesophagus lies beneath the trachea, 
though it is inclined somewhat to the left of the air tube ; beyond 
the arch it is crossed by the left bronchus, and is concealed by the 
pericardium as far as the diaphragm. At the upper part of the 
thorax the gullet rests on the longus colli muscle and the vertebre ; 
but below the arch of the aorta it is separated from the spine by 
the intercostal vessels, and the aorta. Laterally it touches the left 
pleura above the arch, and both pleuree below, but more of the right 
than the left. Below the bronchus the pneumogastric nerves sur- 
round the csophagus with their branches; and above the same spot 
the thoracic duct is in contact with it on the left. 

Structure. If a piece of the gullet be removed and distended 
with tow, it will be easy to show a muscular, fibrous, and mucous 
coat, one within another. 

The muscular coat is thick and strong, and possesses two layers 
of fibres, of which the external is longitudinal, and the internal 
circular in direction, like the muscular tunic of the other parts of 
the alimentary tube. In the upper third of the cesophagus the 
fibres are red, but below that spot the colour becomes paler. 
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The external layer is formed of parallel longitudinal fibres, which external 
form an entire covering, and end below on the stomach. The fibres lonsitudi- 
begin opposite the cricoid cartilage (p. 132); and at intervals vary- 
ing from half an inch to an inch and a half, they are connected 
with tendinous points (4, to 4, of an inch long) like the fibres of 
the rectus abdominis muscle. 

The internal layer of circular fibres is continuous above with the and internal 
fibres of the pharynx; they are more oblique at the middle than at (tl 
either end of the cesophagus. 

The fibrous layer is situate between the muscular and mucous Fiprous 
coats, and attaches the one to the other loosely. layer. 

The mucous coat will be seen on cutting open the tube: it is Mucous 
reddish in colour above but pale below, and is very loosely con- °** 
nected with the muscular coat, so that it is thrown into longitudinal 
folds when the cesophagus is contracted. Lining the interior is a 
thick layer of scaly epithelium ; and the surface is studded with Epithelium 
minute papillae. Ope Laat 

Some compound glands (cesophageal) are scattered along the tube ; some 
at the lower part of the gullet they are most numerous, and form a $4. 
ring (cardiac) close to the stomach. 

LympHatics or THE THoRAX. In the thorax are lymphatic vessels Lymphatics 
of the wall and the viscera, which enter collections of glands, and 712°. 
end in one or other of the two lymphatic ducts. Besides these, the 
large thoracic duct traverses the thorax in its course from the 
abdomen to the neck. 

Lymphatic glands. Along the course of the internal mammary Sternal 
artery lies a chain of sternal or mediastinal glands, which receive 8!" 
lymphatics from the front of the chest, the thymus body, the peri- 
cardium, and the upper surfaces of the diaphragm and liver. 

On each side of the spine, near the heads of the ribs, as well as Intercostal. 
between the intercostal muscles, is placed a group of intercostal 
glands for the reception of the lymphatics of the posterior wall of 
the thorax. 

Numerous bronchial glands are situate at the division and along Bronchial 
the side of the trachea, through which the lymphatics of the lung 
pass ; and beneath the arch of the aorta are a few cardiac glands, and cardiac. 
to which the lymphatics of the heart are directed. 

Along the side of the aorta and cesophagus is a chain of @sopha- Gsophageal. 
geal glands, which are joined by the lymphatics of the cesophagus, 
and communicate with those of the lungs. 

The thoracic duct (fig. 106, 1) is the main channel by which the Thoracic 
lymphatic and lacteal fluid of the lower half of the body, and of “'** 
the left side of the upper half of the body, is conveyed into the 
blood. The duct begins in the abdomen in an enlargement (chyli pee 
receptaculum), and ends in the left subclavian vein of the neck. men and 
It is about eighteen inches in length, and is contained in the thorax, bs 
except at its origin and termination. It has the undermentioned 
connections :— 

Entering the cavity on the right of the aorta and through the Connee- 


5 ° ; tions in the 
game opening, the duct ascends on the right side of that vessel, thorax: 
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as high as the arch. Opposite the fifth dorsal vertebra it passes 
beneath the aortic arch, and is applied to the left side of the 
cesophagus, on which it is conducted to the neck under the left 
subclavian artery. At the lower part of the neck the duct arches 
outwards, as before described (p. 117), to 

Fig. 106.* open into the left subclavian vein. 

In this course the tube is oftentimes 
divided in two, which unite again; or its 
divisions may even form a plexus. Near 
its termination it is frequently branched. 
It is provided with valves at intervals, like 
a vein; and these are in greatest number 
at the upper part. 

Branches. In the thorax the duct re- 
ceives the lymphatics of the left half of 
the cavity, viz., from the sternal and inter- 
costal glands; also the lymphatics of the 
left lung, the left side of the heart, and 
the trachea and cesophagus. 

The right lymphatic duct (fig. 27) re- 
ceives large branches from the viscera of 
the thorax. It is a short trunk, about half 
an inch in length, and opens into the angle 
of union of the subclavian and jugular 
veins of the same side (p. 71): its open- 
ing is guarded by valves. 

Branches. Into this trunk the lymphatics 
of the right upper limb, and right side of 
the head and neck pour their contents. In 
addition, the lymphatics of the right side 
of the chest, right lung and right half of 
the heart, and some from the right lobe 
of the liver, after passing through their 
respective glands, unite into a few large 
trunks, which ascend beneath the innomi- 
nate vein to reach the duct in the neck. 
Structure. Structure of the ducts. The wall of the tube resembles that of the 

blood-vessels in structure (p. 118). 
ree Corp oF THE SympaTHETIC Nerve. The thoracic part of the gang- 
sympathetic liated cord of the sympathetic nerve is covered by the pleura, and 
is placed over the heads of the ribs, and the intercostal vessels. 
has twelve The ganglia on it are usually twelve, one being opposite each dorsal 
ganglia, nerve, but this number varies much. The upper ganglion is the 
largest ; and the last two are rather anterior to the line of the 
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* View of the thoracic duct, and the intercostal veins. 1. Thoracic duct. 
2. Ending of the duct in the left subclavian vein. 38. Large or right azygos 
vein. 4. Left lower azygos or intercostal vein. 5. Left upper azygos or 
intercostal. 6. Vena cava superior. 7. Left internal jugular vein, cut 
through. 
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others, being situate on the side of the bodies of the corresponding 
vertebrae. 

Each ganglion furnishes external branches to communicate with Branches 
the spinal nerves, and internal for the supply of the viscera. 

External or connecting branches (fig. 107). Two offsets pass out- to join 
wards from each ganglion a 
to join a spinal nerve (in- Fig. 107.* 
tercostal). In the branches 
of communication both 
spinal and sympathetic 
nerve fibrils are combined ; 
but one (2) consists almost 
entirely of spinal, and the 
other (é) nearly altogether 
of sympathetic nerve 
fibres. 

The internal or visceral 
branches differ in size 
and distribution, according 
as they are derived from 
the upper or lower six 
ganglia. 


to supply 
viscera. 


Upper six 
The offsets of the upper ganglia off- 
six are very small, and are pas are 
. . sm 
distributed to the aorta, ae 


and the vertebree with the 
ligaments. Mr. Swan des- 
cribes a plexus in front of 
the spine, from the union 
of the branches of oppo- 
site sides. From the third and fourth ganglia offsets are sent to the 

posterior pulmonary plexus. 

The branches of the lower six are larger and much whiter than lower six, 
the others, and are united to form visceral or splanchnic nerves of rk in 
the abdomen : these are three in number (large, small, and small- 
est,) and pierce the diaphragm to end in the solar and renal 
plexuses. 

The great splanchnic nerve is a large white cord, which receives ea nae 

. * planchnice 
roots apparently from only four or five ganglia (sixth to the tenth), 
but its fibres may be traced upwards on the knotted cord as high 
as the third ganglion. Descending on the bodies of the vertebra, ee ie a 
it pierces the fibres of the crus of the diaphragm, and ends in the ears. 
semilunar ganglion of the abdomen. At the lower part of the 
thorax the nerve may present a ganglion. 


* Scheme to illustrate the connection between the spinal and sympathetic 
nerves. (Todd and Bowman.) a. Posterior root of a spinal nerve, with a 
ganglion, c. 06. Anterior root. d. Posterior primary branch. e. Anterior 
primary branch of the spinal nerve. jf. Knotted cord of the sympathetic. 
g. Ganglia on the cord. h. White offset from the spinal to the sympathetic 
nerve, 1%. Grey offset from the sympathetic to the spinal nerve. 
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The small splanchnic nerve begins in the tenth and eleventh 
ganglia, or in the intervening cord. It is transmitted inferiorly 
through the crus of the diaphragm, and enters the part of the solar 
plexus by the side of the coeliac artery. 

The smallest splanchnic nerve springs from the last ganglion, 
and accompanies the other nerves through the diaphragm: in the 
abdomen it ends in the renal plexus. This nerve may be absent, 


and its place may be taken by an offset of the preceding. 


PARIETES OF THE THORAX. 


Between the ribs are lodged the two layers of intercostal muscles, 
with the intervening nerves and arteries ; and inside them lies a 
thin fleshy layer behind,—the infracostals. At the base of the thorax 
is the diaphragm. 

The INFRACOSTAL MUSCLES are small slips of fleshy fibres, which 
are situate on the inner surface of the ribs, where the internal inter- 
costals cease. Apparently part of the inner intercostals, they arise 
from the inner surface of one rib, and are attached to the like: 
surface of the rib next succeeding. 

They are uncertain in number, but there may be ten: they are 
smaller above than below, and the upper and lower may pass over 
more than one space. 

Action. These thin muscles approach the ribs to one another, 
diminishing the size of the thoracic cavity, and act thus as expiratory 
muscles. 

InrercostaL Muscies. The anterior part of the muscles has been 
described (p. 251); and the posterior part may be now examined 
from the inner side. 

The inner muscle begins at the sternum, and reaches backwards: 
to the angle of the ribs in the middle spaces, but, higher and lower, 
the muscular fibres approach nearer the spine. Where the fibres: 
cease, a thin fascia is continued backwards over the outer muscle. 
The inner surface is lmed by the pleura, and the opposite surface 
is in contact with the intercostal nerve and vessels. 

External muscle. When the fascia and the infracostal muscles: 
have been removed, the external intercostal will be seen between 
the posterior border of the internal muscle and the spine. _ Its fibres. 
cross those of the inner intercostal layer. Whilst this muscle ex- 
tends backwards to the tubercle of the rib, it does not reach farther 
forwards than the rib cartilages, as before said. 

Action. The use of the intercostal muscles in respiration is given 
in p. 252. 

Dissection. In a few spaces the internal intercostal muscle may 
be cut through, and the intercostal nerve and artery traced out- 
wards. 

The INTERCOSTAL NERVES are the anterior primary branches of the 
dorsal nerves. Twelve in number, they occupy the intercostal spaces 
without communicating in a plexus ; and the last is placed below 
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the twelfth rib. The upper six lie between the ribs, and are confined Upper six 
to the wall of the thorax ; whilst the lower six are prolonged into S30. 
the abdominal wall, where the ribs cease in front. 

Upper six. At first the nerves lie between the pleura and sub- Connee- 
jacent fascia and the external intercostal muscle, with an artery and {ons with 
vein; but they enter soon between the ‘uieegostale and extend ; 
forwards to the middle line of the body. Near the head of the rib 
each is joined by filaments from the sympathetic. In its course with sympa- 
each supplies branches to the intercostal muscles and the ribs, and esas 
cutaneous offsets to the surface; these are described in the dis- Offsets. 
sections of the upper limb and wall of the abdomen. 

There are some deviations in the first and second nerves from the Exceptions 

in first two, 
arrangement above specified. 

The first nerve ascends in front of the neck of the highest rib, Fist nerve 
and ends in the brachial plexus. Before it leaves the chest it mostly bra- 
supplies to the first intercostal space a branch, which furnishes °*! Plexus. 
muscular offsets, and becomes cutaneous by the ee of the sternum. 

There is not any lateral cutaneous offset from this branch, except 
in those cases in which the second nerve is not as large as usual. 

The second nerve may extend a considerable way on the wall of Second 
the chest before entering between the intercostal muscles, and may *” 
ascend even to the first space. It is remarkable in having a very 
large lateral cutaneous branch (p. 238). In front it ends like the 
others. 

Upper surface of the diaphragm. The centre of the muscle is Upper sur- 
tendinous, and the sides are fleshy. In contact with the upper diaphragm. 
surface are the lungs laterally, and the pericardium in the middle: 
the phrenic vessels and nerves pierce this surface, external to the rea 

A 3 ° ° ouching. 
pericardium. In the diaphragm are the following apertures :—one Apacteies 
for the cesophagus and the pneumogastric neryes, a second for the in it. 
vena cava, a third for the aorta with the thoracic duct and the 
vena azygos, and a fourth on each side for the splanchnic nerves. 
Beneath it the sympathetic passes into the abdomen. 

The arch of the diaphragm towards the thorax has been before C¥v®- 
referred to (p. 327). 

Directions. The dissector of the thorax now waits while the ne dissec- 

ion of the 
examination of the Back is made. Afterwards he is to learn the Back is now 
ligaments of the ribs and spine: a notice of these will be found in ™** 
the following Section. 


Secrion II. 
LIGAMENTS OF THE TRUNK, 


The ligaments of the vertebra, ribs, and sternum, are included in 


this Section. 


u rib is united A rib is 
ARTICULATION oF THE Rips. The osseous part of each a 


to the spinal column on the one side, and the rib cartilage on the hs verte- 
BB 
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pre andthe other, by three sets of ligaments, viz., one between the head of the 
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bone and the bodies of the vertebre ; a second from the neck and 
tubercle to the transverse processes of the vertebre ; and a third 
between it and the cartilage. 

Dissection. For the purpose of examining the ligaments between 
the rib and the vertebre, take a piece of the spinal column with 
three or four ribs attached. After removing the intercostal and 
other muscles, and the loose tissue from the surface of the bones, 
the student will be able to define, as below, the ligaments passing 
from the head and neck of the rib to the bodies and transverse 
processes of the vertebre. 

The ligaments attaching the costal cartilage to the rib and sternum 
are to be dissected on the part of the thorax which was removed in 
opening the cavity. 

LIGAMENTS OF THE HEAD oF THE Rise. Where the head of the rib 
is received into a hollow in the bodies of two contiguous vertebre, 
the articulation is provided with 
two retaining ligaments — costo- 
vertebral and interarticular, with 
two synovial sacs. 

The costo-vertebral ligament (fig. 
108, *), named stellate from its 
form, is composed of radiating 
fibres, and is placed in front of the 
joint. Attached by one end to the 
rib, it is divided at the other into 
three sets of fibres :—The upper, 
the largest, ascends to the body of 
the vertebra above the rib head; 
the lower descends to the vertebra 
below the head; and the central 
part is united with the fibro-carti- 
lage between the vertebra. 

Where the rib is in contact with 
only one vertebra, as in the first, 
eleventh, and twelfth, the ligament 
has but two sets of fibres. The 
chief fibres in those three joints are 
fixed into the body of that vertebra which is touched by the costal 
head ; whilst the ascending band is attached to the body of the 
vertebra immediately above. In the first rib-joint the ascending 
band is continued to the last cervical vertebra. 

The tnterarticular ligament will be seen when the stellate is divided. 
It is a short thin band of fibro-cartilage, which is attached on one 
side to the ridge separating the articular surfaces on the head of 


Fig. 108.* 


* Ligaments of the ribs and vertebree (Bourgery).—1. Anterior ligam 
3 —l1. ent of 
the bodies of the vertebra. 2. Lateral part of the anterior ite of the 
spine, 3. Ligament (stellate) between the vertebra and head of the rib, 4. 
Ascending costo-transverse ligament. 5. Interspinous ligament. 
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the rib, and on the other to the fibro-cartilage between the vertebra. 
In the joints of the first, eleventh, and twelfth ribs, where the head 
is not in contact with the intervertebral substance, the ligament is 
absent. 

Synovial sacs. There are two sacs in the articulation, one on each with two 
side of the interarticular ligament. In the three joints before men- a be 
tioned (1st, 11th, and 12th) there is but one sac. 

Movements. In the costo-vertebral articulation there is a gliding Kina of 
of the rib up and down, and forwards and backwards. The move- ™°vement; 
ment of the head is more limited in the first seven ribs which are 
fixed to the sternum than in the others ; and is greatest in the last degree. 
two, in consequence of the ribs being free anteriorly, and not fixed 
behind by a joint to the transverse process. 

During the increase and decrease of the chest the body of the Motion of 
rib is rotated out and in, around a line subtending the arc of the ec ee 
circle of which its fore part is a segment. The degree of motion is 
greatest in the longest ribs. 

LIGAMENTS OF THE NECK AND TuBeERCLE. Three ligaments (costo- Ligaments 
transverse) pass from the neck and tubercle of the rib to two trans- be a 
verse processes. And there is a synovial sac between the rib and 
its transverse process. 

The anterior costo-transverse ligament (fig. 108, *) is larger and anterior 
longer than the others. It ascends from the upper edge of the neck linen 
to the transverse process of the upper of the two vertebre with 
which the head articulates : it is wanting to the first rib. Between 
this ligament and the vertebra the posterior branches of the inter- 
costal vessels and dorsal nerve pass; and externally it is joined 
by the fibrous membrane between the strata of the intercostal 
muscles. 

The posterior costo-transver'se (fig. 115, *) is placed at the posterior ee 
aspect of the rib. It is a short band of fibres between the rough verse, 
part of the tubercle and the tip of the transverse process of the 
lower of the two vertebra touched by the rib head. This band is 
longest in the lowest two articulations. 

The middle or interosseous costo-transverse is placed horizontally middle 
between the neck of the rib and the transverse process with which ee 
the tubercle articulates. It will be best seen by sawing horizontally 
through the rib and the transverse process. Its fibres are mixed 
with reddish areolar tissue. 

In the lowest two ribs the interosseous costo-transverse blends in In the two 
one band with the posterior costo-transverse ligament. oo 

Synovial sac. If the posterior ligament is divided, a synovial mem- Synovial 
brane will be exposed in the joint between the tubercle of the rib Paes 
and the transverse process. 

In the lowest two ribs, which do not touch transverse processes, where 
the synovial sac is absent. pany 

Movement. In the motion of the rib, the bone glides upwards and Motion. 
downwards on the articular facet of the transverse process ; and 
the degree will be limited by the surrounding costo-transverse 
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LIGAMENTS OF THE STERNAL CaRTILAGES. The cartilages of the 
true ribs except the first are united to the sternum by a fibrous: 
capsule, which covers a synovial membrane ; and externally they 
are joined to the osseous part of the rib. The first is generally 
ossified to the sternum; and some of the lower cartilages touch 
each other, and are connected together by fibrous bands with synovial . 
membranes. 

In the chondro-sternal articulation (fig. 51, *), the cartilages are 
received into the depressions on the side of the sternum, and are 
fixed in their position by a capsule of surrounding fibres. In front 
and behind the capsule are thickened bands, which have been de- 
scribed as anterior and posterior ligaments. 

Between the cartilage and the bone is a synovial membrane. 

In the joint of the second cartilage there is an interarticular 
ligament (fig. 51,°), as in the head of the rib, which joins the 
cartilage between the pieces of the sternum. A synovial sac exists: 
on each side of the interarticular ligament. 

A separate band of fibres joins the cartilage of the seventh rib 
to the xiphoid cartilage, and is named costo-xiphoid ligament. 

Costal cartilage with the rib. The bony part of the rib is hollowed 
to receive the costal cartilage, and the periosteum of the rib is the: 
investing membrane between the two. 

CosTaL CARTILAGES TO ONE ANOTHER. The contiguous surfaces of 
the costal cartilages from the sixth to the ninth are flattened, and 
are connected by ligamentous fibres ; each articulation is provided 
with a synovial membrane. 

Movement. There is only a limited gliding motion in the chondro-- 
sternal and the interchondral articulations. The second rib-cartilage- 
joint is the most moveable. 

ASTERNAL CartILAGES. The cartilages of the three first false ribs, 
are united only by end-bands of fibrous tissue, and are freer to. 
move than those which are attached to the sternum. The lowest 
two, which are separate from one another, are the least fixed of all. 

ARTICULATION OF THE STERNUM (fig. 51). As the two pieces of 
the bone are united by cartilage without any synovial membrane, 
the kind of articulation is sometimes named synchondrosis. The 
articulation is strengthened by anterior and posterior longitudinal 
fibres. 

Movement. In articulations through the medium of cartilage, as. 
here and in the pelvis, there is very little motion to be perceived, 
even when the osseous pieces are forcibly pulled by the hands. 

ARTICULATION OF THE VeRTEBRm. The vertebrae of the spinal 
column are united together by two sets of ligaments—one for the 
bodies, and tlre other for the arch and processes. 

Along the spinal column the ligaments have a general resem- 
blance, and one description will suffice except for those between. 
the first two vertebrae and the head, and in the pelvis. 

Dissection. After the articulations of the ribs have been examined, 
the same piece of the spinal column will serve for the preparation 
of the ligaments of the bodies of the vertebra. The anterior liga- 
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ment of the bodies will be defined with very little trouble, by 
removing the areolar tissue. 

It is supposed that the spinal canal has been opened to examine 
the spinal cord, and that the posterior ligament of the bodies of the 
vertebra is laid bare; but if the canal should not be open, the 
neural arches of the vertebrx are to be removed by sawing through 
the pedicles. 

The remaining ligaments between the neural arches, spines, and 
articular processes of the bones, may be dissected on the piece taken 
away in opening the spinal canal. 

LIGAMENTS OF THE Bopres. The bodies of the vertebra are united The bodies 
by an anterior and a posterior common ligament, with an inter- ee 
vening piece of fibro-cartilage. 

The anterior common ligament (fig. 109, a) reaches from the atlas pee ees 
to the sacrum: it is widest opposite the lumbar vertebra, and is ligament, 
narrowed upwards. It consists of a central wide and thick part (a), width, 
and of a thinner portion (6), on each side of the body of the 
vertebra. If the central piece be 
cut across at intervals it will be 
seen to be thickest opposite the 
hollow of the bodies. 

The fibres of the middle part 
are longitudinal in direction. By 
detaching parts of the ligament, 
the superficial fibres will be seen 
to reach three or more vertebrae, 
whilst the deep extend from bone 
to bone. A greater number of 
the fibres are attached to the in- 
tervertebral fibro-cartilages than 
to the bones; and more are fixed 
to the margins than the centre of 


and thick- 
ness : 


length, 


attachment 
of fibres. 


the body. 
The posterior common ligament aid, | a ; Suen 
(fig. 110), much thinner than the common 


anterior, is contained in the spinal canal, lying on the posterior sur- ia 


face of the vertebra, and extends from the sacrum to the occipital 

bone. This ligament is wide above, and diminishes in size down- Form. 
wards, just the opposite of the anterior. In the neck, A, it is loose, 

and extends across the bodies. In the back and loins it is a narrow 

band, B, which sends off on each side a pointed process to be at- 
tached to the pedicle of the neural arch; and it is wider opposite 

the intervertebral discs than on the bodies, so that the margins are 
dentate. One surface of the ligament is in contact with the dura Connec- 
mater; and between the band and the vertebre are the intraspinal tour 
vessels. 


Its fibres are superficial and deep as in the anterior ligament, and Attach- 


ment of 
fibres. 


* Anterior common ligament of the bodies of the vertebrae. a. Middle 
strong part, and 6, lateral thin part of the ligament, 
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are more closely united with the intervertebral substance than with 


the bone. . 
To see the Dissection. To see the intervertebral substance, the anterior and 
inter va) Posterior common ligaments must be taken away. One vertebra 


substance. ghould be detached from the fibro-cartilage to obtain a horizontal 
view of this structure; and two other vertebrae should be sawn 


Fig. 110a.* Fig. 1103. * 


4 


vertically to see the difference in the consistence and arrangement 
of the laminz. 
Tater: The intervertebral substance (fig. 111) is placed between the con- 
vertebral —_ tiguous surfaces of the bodies of the vertebra, from the axis to the 
substance : ° 
has the sacrum. It forms a flattened disc between each pair of the ver- 
width of the tebree, and its width is determined by the size of the bones. It is 
connected in front and behind with the anterior and posterior 
common ligaments, and on the sides with the stellate ligament of 
the head of the rib. 


constituent By means of the dissections before made, the intervertebral sub- 


iad stance may be observed to consist of two distinct parts; an external, 
firm and laminar, and an internal, soft and elastic (fig. 112). 

the outer The outer laminar part (fig. 113, a) forms more than half of the 

iemnine, disc, and is composed of pieces of fibro-cartilage with layers of 

Bes fibrous tissue. All the strata are arranged one within another, like 

i. > the scales of an onion, and are connected by their edges to the bodies 

all not of the vertebra ; but all have not a vertical direction, for whilst the 


verticals outer pieces are straight, the inner are bent with the convexity 
outwards (fig. 112) (Humphry). The lamine do not form com- 
plete rings, but those composed of fibrous tissue reach farther than 
those of fibro-cartilage: the free ends of both layers overlap. 

the fibres of | Each layer is constructed of oblique fibres ; and the fibres of one 


ihe “YS layer are directed across those of another like the parts of the letter 


* Two views of the posterior common ligament, c, of the bodies of the 
vertebre, to show the difference in shape. , refers to its form in the neck 
and s, to its shape in the loins. ? 
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x (fig. 111). This disposition of the fibres will be best seen on the 
dises between the lumbar vertebre ; and it may be rendered evident 
by dissecting layer after layer. 

Fig. 112.f 


Bis. Leis 


NS 
\eBie St 
Re > 

\ Weenies 


The central or pulpy portion of the disc (fig. 113, 6) is very Inner part: 
soft and elastic, and projects when two vertebre and the interposed 
mass are sawn through. Placed nearer the back than the front of situation, 
the disc, it is more marked in the loins and neck than in the dorgai where 
region. It has a yellowish colour, and is deficient in the stratiform ee 
arrangement so conspicuous at the circumference. 

Towards the confines of the 
two portions of the intervertebral 
substance, there is an alternating 


Structure ; 


arrangement of fibrous tissue and is fibro-car- 
fibro-cartilage, though the former eer 
is gradually diminishing; but to- 
wards the centre a loose fibro- 
cartilaginous material with large 
cells preponderates. 

The surfaces of the vertebrae Cartilage 
in contact with the disc, have a hiss 


cartilaginous covering ; this may 
be seen by cutting the interverte- 
bral substance from the bone. 
Over the centre of the osseous surface it forms a continuous layer, 
but towards the circumference it consists of separate pieces. 

The discs are thicker between the lumbar and cervical, than Thickness 


* Intervertebral substance in the lumbar region with its lamine displayed. 
a. Superficial, and b, deeper layer, the fibres in each taking a different direc- 
tion. 

+ Vertical section of the intervertebral substance to show the direction of 
the layers. a. Circumferential layers bent outwards. 6. Central pulpy part. 

+ A horizontal cut through an intervertebral fibro-cartilage.—a. Laminar 
external part. 6. Pulpy central part of the fibro-cartilage. 
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between the upper and middle dorsal vertebra; and where the 
and form of spinal column is arched forwards, as in the loins and neck, they 
~~ are deepest at the anterior edge, being wedge-shaped. The thinnest 
piece is situate between the second and third cervical vertebre, and 
the thickest between the fifth lumbar and the sacrum. 


Unites Use. The intervertebral substance unites together the vertebra so 

aii: firmly as to prevent displacement of those bones without rupture 
of it. 

admits By means of the central elastic part the revolving motion of one 


movement, Jone on another is produced ; and the degree of the movement is 
limited by the circumferential laminar portion. 

makes Through its wedge-shaped form the disc is chiefly instrumental 

Acorns in giving rise to the convexity of the spinal column in the loins 
and neck ; and through its elasticity it moderates the effect of jars 
or shocks transmitted from bone to bone. 

andaddsto The depth of its several pieces amounts to about a fourth of the 

the length. length of the moveable part of the spinal column ; but as it yields 
under pressure, the height of the body will be shorter from half an 
inch to an inch in the course of the day, according to the fatigue 


undergone. 
Several LIGAMENTS OF THE NeurAL ArcH AND Processes. The several 
ligaments processes of the vertebra have special uniting ligaments :—thus the 
vertebral —_ articular processes are joined by a capsule and a synovial membrane ; 
proess**: the neural arches are connected by yellow ligaments ; the spinous 
processes have one band along the tip and another between them ; 
and the transverse processes are provided with intervening bands of 
fibres. 
Articular Ligaments of Articular processes. Between the articulating pro- 
ee ag las cesses there is a moveable joint, in which the bones are covered 


with cartilage, and are surrounded by a loose capsular ligament of 
scattered fibres, enclosing a synovial membrane. In the cervical 
part of the spine the capsular ligaments are looser than in the dorsal 
or lumbar region. 
Motion Movement. With flattened articular surfaces is combined a gliding 
and degree. of one bone upon another. This movement is least limited in the 
neck, the loins, and the lower dorsal vertebra. 
How pro- By the difference in the shape of the articulating processes, the 
cerset-eet. ind of motion in the spine is determined - ir arrange- 
ind of motion in the spine is determined ; and by their arrange 
ment the degree is limited, and the vertebra are partly maintained 
in situ. In dislocation of the spinal column they are generally broken 
before a vertebra can be dislodged from its imbricated position. 
a Ligaments of the arches. The ligamenta subflava (fig. 114, *) so 
* named from their colour, are situate between the neural arches of 
AttaGh- the vertebre, and close the spinal canal behind. Between each pair 
‘ of arches are two ligaments, one for each half of the arch, which 
approach one another along the middle line, and reach on each side 
from the pedicle of the arch to the root of the spinous process. 
Structure. Each consists of elastic yellow tissue. It is attached above to the 
inner surface of the one, but below to the upper border and outer 
surface of the other neural arch. 
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Between the first two vertebra and the skull there are special 
fibrous ligaments in the corresponding situation (see p. 172). 
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Ligaments of the spines. Along the tips of the spinous processes Ligaments 


of the dorsal and lumbar vertebr is a longitudinal band of fibres 
(fig. 115, '),—the supraspinous ligament. It is thickest in the 


Fig. 114.* Fig. 115.+ 


lumbar region of the spine, and is formed by superficial and deep 
fibres ; the former reach over three or more spines, whilst the latter 
pass from bone to bone. It is closely united with the tendons of 
the muscles. 

The band of the ligamentum nuche, which is composed of 
fibrous tissue, takes its place in the neck. 

Along the spinal column there are also thin membranous znter- 
spinous ligaments (fig. 108, °), which reach from the root to the 
tip of the spinous’processes. The strength of these bands is depen- 
dent upon the interval they fill; they are more marked in the lum- 
bar than the other vertebre, and they are least strong in the cervical 
region. 

Ligaments of the transverse processes. In the loins the inter-trans- 
verse ligaments are thin membranous bands in the intervals between 
the processes. In the dorsal vertebre they are round bundles of 
fibres (fig. 115, *). And in the neck the fibres exist only at the 
apex of the processes, or they may be wanting here and there. 


* An inner view of the neural arches of the vertebre, with their interposed 
ligaments.—1 and 2. Ligamenta subflava. (Bourgery and Jacob.) 

+ Ligaments of the processes of the vertebre, and of the ribs. (Bourgery.) 
—1. Supraspinous band of ligament. 2. Ligamentum subflavum. 3. Pos- 
terior costo-transverse ligament: on the opposite side the band has been re- 
moved and the joint opened. 4. Intertransverse ligament. 
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DISSECTION OF THE THORAX. 


LiGAMENtTs or SpectaAL Vertesra”. The ligaments of the first two 
cervical, and of the sacral and coccygeal vertebre, will be given 
with the dissections of the neck (p. 172) and of the pelvis (Section 
vii.). 

: Sone or SprvaAL Conrumn. The spinal column can be bent 
forwards, backwards, and to each side ; and can be rotated. 

In flexion the vertebree between the axis and sacrum are bowed 
forwards. The greatest movement takes place between the last 
two lumbar vertebra and the sacrum (Humphry) ; there is an inter- 
mediate degree in the neck ; and the least is in the upper half of 


_ the dorsal region, where the ribs are united to the sternum. 


The bodies of the bones are brought nearer together in front, 
whilst they are separated behind. The inferior pair of articular 
processess of the second vertebra glide upwards on the upper 
articular of the third vertebra ; the inferior of the third bone move 
in like manner on the upper processes of the fourth; and so on 
throughout the moveable column. 

The ligament in front of the bodies is loose, but the posterior, 
and those uniting the neural arches and processes, are stretched. 
The fore part of each intervertebral disc is squeezed and thinner, 
and the back is elongated. 

In extension, the vertebrae are arched backwards, but not to so 
great a degree as when the spine is bent forwards. The motion is 
most in the neck; and is least in the dorsal vertebrae, which are 
fixed by the true ribs and the sternum, and are impeded in their 
movement by the overlapping spinous processes. 

The posterior parts of the vertebre are approximated, whilst the 
anterior are separated ; and the inferior articular processes of each 
(from the second cervical to the sacrum) glide downwards, on the 
upper articular processes of the next succeeding bone. 

The condition of the ligaments is the opposite to that in flexion. 
Thus, the intervertebral discs are compressed behind and widened 
before ; the spinous and subflaval are relaxed ; the anterior common 
of the bodies is tightened, and the hinder band is slackened. 

Lateral inclination. The spine ean be curved to the right or the left 
side. Like the other movements, this is least in the more fixed 
upper dorsal vertebra, and is greatest in the neck. 

On the concave side of the curve, say the right, the bodies are 
brought nearer together ; and are carried away from each other on 
the opposite aspect. The right inferior articular surface glides 
down, and the left up, in the joints with the vertebra beneath. 

On the right side the ligaments will be relaxed and the inter- 
vertebral substance compressed ; and on the left those structures 
will be tightened so as to check the movement. 

Rotation is the twisting of the bodies of the vertebra around a 
line through their centres, the fore part being turned to the right 
and to the left. Its degree is greatest in the cervical and the upper 
dorsal vertebra, but is absent in the lumbar part of the column. 

The vertebral bodies are directed horizontally, and the articular 
processes move differently on the two sides. Supposing the face 
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turned to the right, the processes of the right side glide inwards 
towards, and those of the left side outwards from the spinal canal. 

The flat ligaments and the intervertebral discs of the bodies, and State of 
the ligaments of the neural arches, will be less tight on the side to !s*™ents. 
which the face is directed than on the other. 

Dislocation of one vertebra from another without fracture seldom Dislocation 
occurs, in consequence of the way in which the inferior pair of ° tue 
articular processes are placed behind the superior of the next fol- fracture, 
lowing bone, like scales. In the cervical region, where the articular ana with- 
surfaces are more horizontal, simple displacement may occasionally °ut- 
take place. 
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CHAPTER V. 
DISSECTION OF THE BACK. 
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Directions. The dissection of the Back may be undertaken by one 
student ; or conjointly by the dissectors of the head and upper 
limbs,—the former preparing the neck, and the latter making ready 
the parts in the dorsal and lumbar regions. 

If the Back should be allotted to more than one student, the dis- 
sector of the upper limb may attend chiefly to the paragraphs 
marked with an asterisk ; and the dissector of the neck may study 
specially the paragraphs which are not so marked. But as many of 
the dissections in the earlier stages require the co-operation of the 
students employed on the same side of the body, a general attention 
may be given to the whole by each. 

The dissector of the abdomen is to examine the arrangement of 
the fascia lumborum, after the first layer of muscles has been 
learnt. 

Position. The body lies with the face downwards ; and the trunk 
is to be raised by blocks beneath the chest and the pelvis, so that 
the limbs may hang over the end and sides of the dissecting table. 
To make tense the neck, the head is to be depressed and fastened 
with hooks. 

In this region there are five successive strata of muscles, amongst 
which vessels and nerves are interspersed. 

Dissection. The first step is to raise the skin in two flaps, by 
means of the following incisions :—One cut is to be made along 
the middle of the body from the occipital protuberance to the back 
of the sacrum. Another is to be carried from the last dorsal ver- 
tebra to the acromion process of the scapula. The flap of skin 
above the last cut is to be turned outwards by the dissectors of the 
head and upper limb. 

By another transverse incision opposite the iliac crest, the remain- 
ing piece of integument may be detached, and reflected by the dis- 
sector of the upper limb in the same direction as the other flap. 

Under the upper flap of skin is placed the trapezius, and under- 
neath the lower one the latissimus dorsi muscle. 

The cutaneous nerves may be now sought in the superficial fatty 
layer: they are accompanied by small cutaneous arteries which will 
guide the student to their position. The nerves vary much in size 
in the different parts of the Back, and their number is also irregular : 
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as a general rule, there is one opposite each vertebra except in the 
neck, 

To find them in the cervical region look near the middle line, nthe neck, 
from the 3rd to the 6th vertebra, and trace an offset from the third 
nerve upwards to the head: the branch of the second nerve (large 
occipital) has been laid bare at the back of the head (p. 5). 

Opposite the upper part of. the thorax, they will be best found 
near the spines of the vertebre, where they lie at first beneath the in thorax 
fat ; but at the lower part, and in the loins, they issue in a line ° pee iin. 
with the angles of the ribs. 

The cutaneous branches of the sacral nerves are included in the 5#™!- 
dissection of the lower limb. 

Curanrous Nerves. The tegumentary nerves are derived from Cutaneous 
the posterior primary branches of the spinal nerves, which sub- {oy °°" 
divide amongst the deep muscles into two pieces, ee and outer. 

Arteries accompanying the greater number of the nerves, bifurcate 
like them, and furnish cutaneous offsets. 

Cervical nerves. In the neck the nerves are derived from the inner ™ the neck, 
of the two pieces into which the posterior trunks bifurcate : they 
perforate the trapezius, and supply the neck and the back of the Source. 
head. They are four in number, viz., one from each, except the 
first and the three last. 

The branch of the second nerve is named large occipital, and ac- Second 
companies the occipital artery to the back of the head (p. 8). 

The branch of the third cervical nerve supplies a transverse offset and third 
to the neck, and then ascends to the lower part of the head, where """" 
it is distributed near the middle line, uniting with the great occipital 
nerve. 

* Dorsal nerves. These are obtained from both the inner and outer Im the dor- 
pieces—the upper six from the inner, and the lower six from the *" 3!" 
outer. On the surface they are directed outwards in the integument 
over the trapezius and latissimus dorsi muscles. 

The upper six perforate the trapezius near the spines of the Upper six 
vertebra ; and the branch of the second, which is larger than the 
rest, reaches as far as the scapula. The lower six pierce the latis- Lower six. 
simus dorsi mostly in a line with the angles of the ribs; they are 
oftentimes uncertain in number. 

* Lumbar nerves. In the loins the nerves are derived from the In the loins. 
outer pieces of the first three; they perforate the latissimus dorsi 
muscle at the outer border of the erector spine, and crossing the 
iliac crest of the innominate bone, are distributed in the integuments 
of the buttock. 

* First Layer or Muscies (fig. 116). Two muscles, the trape- Troms 
zius and the latissimus dorsi, are included in this layer. Re 

Dissection. The superficial fatty layer is to be taken from the Dissection. 
trapezius and latissimus dorsi in the direction of the fibres of each, 
viz., from the shoulder to the spinal column; and the upper 
tim is to be carried backwards or forwards according as it 
may be necessary to put on the stretch different portions of the 


muscles. 
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Some of the cutaneous nerves and vessels may be left, in order 
that they may be traced afterwards through the muscles to their 
origin. 

Trapezius. * The TRAPEZIUS MUSCLE (fig. 116,4) is triangular in shape, with 
the base towards the spine, but the two have a trapezoid form. 


Fig. 116,* 


Origin. The muscle has an extensive aponeurotic origin along the middle 
line from the spines of all the dorsal vertebrae and their supraspinous 
ligament ; from the spinous process of the seventh cervical vertebra; 
from the ligamentum nuche between the last point and the head : 


5 Muscles of the back. On the left side the first layer is shown, and on 
the right side the second layer, with part of the third. a. Trapezius 
B. Latissimus dorsi. c. Levator anguli scapule. pv. Rhomboideus minor. 
gE. Rhomboideus major. ¥F. Splenius. oc. Serratus posticus inferior. i 
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and lastly from the inner third of the superior transverse ridge of 
the occipital bone. From this origin the fibres are directed out- 
wards, converging to the shoulder, and are inserted into the outer 
third of the clavicle, at its posterior aspect ; into the posterior border 
of the acromion; and into the upper edge of the spine of the 
scapula as far as an inch from the root of that process, as well as 
into a rough impression on the surface of the spine near the hinder 
part. 

The muscle is subcutaneous. At the outer side the lowest fleshy connce- 
fibres end in a small triangular tendon, which glides over the 4% 
smooth surface at the root of the spine of the scapula. The an- 
terior border bounds behind the posterior triangular space of the 
neck. By its insertion the trapezius corresponds with the origin 
of the deltoid muscle. 

Action. If all the fibres of the muscle act, the scapula gliding on Use: 
the ribs is moved upwards and towards the spinal column ; but the a a 
upper fibres can assist other muscles in elevating, and the lower 
fibres will help in depressing that bone. 

When the scapula is prevented from gliding on the ribs, the trape- in rotation 
zius imparts a rotatory movement to it, and raises the acromion, ti 

Dissection. The fibres of the trapezius are to be divided near the Trace spinal 
scapula, over the situation of the spinal accessory nerve, so that ““**°' 
the ramifications of that nerve in the muscle, and its junction with 
the branches of the cervical plexus may be observed. <A small 
artery to the trapezius (art. superficialis colli) accompanies the 
nerve. 

The spinal accessory cranial nerve (p. 112) having crossed the pos- Spinal 
terior triangle of the neck, passes beneath the trapezius, and forms Nerve in 
a plexiform union with branches of the third and fourth nerves of tapezius. 
the cervical plexus. The nerve is distributed nearly to the lower 
border of the muscle. 

Dissection. To see the parts covered by the trapezius, the pieces Dissection 
of the divided muscle are to be thrown inwards and outwards. ieee 

The dissector of the. neck should now clean the splenius, and to prepare 
define the parts beneath the clavicle, viz. the posterior belly of the P&tjs ™ te 
omo-hyoid muscle with the suprascapular nerve and vessels; the 
transverse cervical vessels; and the small branches of nerves to 
the levator anguli scapulz, and rhomboid muscles. If the trazepius 
be detached along the middle line, the ligamentum nuchex, from 
which it takes origin, will be brought into view. 

* The dissector of the upper limb should clean the fibres of the oes 
rhomboidei and levator anguli scapule muscles, which are [fixed to mdse 
the base of the scapula; and whilst this is being done, the scapula 
is to be drawn away from the trunk to make tense the fleshy fibres. 

* Parts covered by the trapezius. The trapezius conceals in the poe 
neck the splenius, a small part of the complexus, and the levator peace 
anguli scapule; in the dorsal region it covers the following muscles, 

—the rhomboidei, the erector spin, and the latissimus dorsi. Near 
the insertion it lies over the supraspinatus muscle. 


ds i hich extends Ligamen- 
The ligamentum nuche is a narrow fibrous band, w ee 
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from the spinous process of the seventh cervical vertebra to the 
occipital protuberance. From its under part processes are attached 
to the spines of the six lower cervical vertebra, so that it serves as 
a partition between the muscles of opposite sides of the neck. In 
man it is not formed of elastic tissue. 

* The Larissrmus Dors!I (fig. 116, ®) is the widest muscle in the 
back, and is thin and aponeurotic at its inner attachment. It arises 
along the middle line from the spinous processes of the six lower 
dorsal, all the lumbar, and the upper two sacral vertebra, as well 
as from the supraspinous ligament. On the outer side it arises by 
an aponeurosis from the outer edge of the posterior half of the 
iliac crest; and by three or four fleshy processes from as many of 
the lower ribs, which digitate with pieces of the external oblique 
muscle of the abdomen. And between the outer and inner attach- 
ments it is inseparably blended below with the subjacent tendon 
of the multifidus spine. All the fibres converge to the inferior 
angle of the scapula, and after crossing that point of bone, are 
continued forwards to be inserted by tendon into the bottom of the 
bicipital groove of the humerus (p. 250). 

The muscle is subcutaneous, except a small part of the upper 
border which is covered by the trapezius. Near the scapula there 
is a space between the two, in which the rhomboid muscles appear- 
The lower or anterior border overlays the edge of the external 
oblique muscle of the abdominal wall in the interval between the 
last rib and the iliac crest, with the exception of a small part below. 
Frequently the latissimus has a distinct fleshy slip from the inferior 
angle of the scapula. 

Action. If the arm is hanging loose the muscle can move it be- 
hind the back, rotating it in at the same time. If the limb is raised, 
the latissimus, combining with the pectoralis and teres, will depress: 
the humerus. From its attachment to the scapula this bone can be: 
depressed with the arm. 

Supposing the arm fixed, the fibres may elevate the ribs as am 
inspiratory muscle; or they may assist the pectoralis major in 
drawing the moveable trunk towards the humerus, as in the act of 
climbing. 

* Dissection. The latissimus is to be divided about midway be- 
tween the spines of the vertebra and the angle of the scapula, and’ 
the pieces are to be reflected inwards and outwards. In raising the 
inner part of the muscle, care must be taken not to destroy either 
the thin lower serratus with which it is united, or the aponeurosis. 
continued upwards from the serratus. In the interval between the 
last rib and the iliac crest the latissimus is adherent to the apo- 
neurosis of the transversalis abdominis muscle, and should not be 
detached from it. 

= Parts covered by the latissimus. The latissimus dorsi lies on the: 
erector spin, the serratus posticus inferior, and the lower ribs with 
their intercostal muscles. As it rests on the angle of the scapula, 
it conceals the teres major, and part of the rhomboid muscle. Its 


_ position to the teres is worthy of note:—at the angle of the scapula 
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it covers the posterior surface of the teres, but nearer the humerus 

it turns round the lower border, and is inserted in front of that yorms 
muscle. Between the angle of the scapula and the humerus the pe 
latissimus forms part of the posterior boundary of the axilla. 4 

Dissection of fascia lumborum. After the latissimus dorsi has been Dissection 
reflected, the dissector of the abdomen can look to the disposition Ps 
of the posterior tendon of the transversalis abdominis (fascia lum- 
borum) between the last rib and the innominate bone. 

In the spot referred to are portions of the external and internal 

oblique muscles, left in the dissection of the wall of the abdomen. 
After the removal of those muscles the aponeurosis of the trans- 
versalis muscle (fascia lumborum) appears, and perforating it are 
‘two nerves :—one, the last dorsal with an artery near the last rib: 
and the other, the ilio-hypogastric with its vessels, close to the 
iliac crest. 

Two offsets are prolonged backwards from this fascia to the trans- Show two 
verse processes. To see the more superficial layer which passes Poni” 
‘beneath the erector spine to the apices of the processes, the latis- 
simus dorsi is to be cut through (both its aponeurosis and fleshy superficial, 
part) by a horizontal incision directed outwards from the spinous 
processes, on a level with the third lumbar vertebra. On raising 
the outer border of the erector spine muscle which comes into 
view, the strong process of the fascia will be apparent. 

After dividing transversely this first prolongation, another muscle ana deep. 
{quadratus lumborum) will be seen ; and on raising its outer border 
the second thin offset of the fascia will be evident on the abdominal 
aspect of that muscle. 

The fascia lumborum (fig. 136, ©) is the posterior aponeurosis or Fascia 
tendon of the transversalis abdominis muscle, and occupies the in- ™Porum 
terval between the last two ribs and the crest of the hip bone. By 
its cutaneous surface it gives attachment to the internal oblique 
muscle, and sometimes to the external oblique. The last dorsal (’) 
and ilio-hypogastric () nerves, accompanied by vessels, pierce it 
in their course from the abdomen. From the inner part of the yas two off 
aponeurosis two offsets are prolonged to the transverse processes s¢ts behind, 
of the lumbar vertebra, and enclose the quadratus lumborum in a 
sheath. 

The more superficial of the two is the strongest; it lies beneath superficial 
the erector spine in this position of the body, and is connected to 
the apices of the transverse processes, but it also fills the intervals 
between them: at the outer border of the erector spine it blends 
with the aponeurosis of the latissimus dorsi and inferior serratus. 

The deeper or anterior prolongation passes on the abdominal sur- and deep, 
face of the quadratus lumborum, and is fixed to the tips and borders 
of the transverse processes. 

In like manner the erector spine lies in another sheath, which which form 
E sheaths for 
is formed by the vertebral aponeurosis and the tendons of the jnuscies. 
latissimus and serratus on the one side, and by the superficial of 
the two prolongations of the fascia lumborum on the other. 

* Seconp Layer or Muscies (fig. 116). This stratum contains the Second 

oa 


386 


muscular 
layer. 


Dissection. 


Elevator of 
angle of 
scapula. 
Attach- 
ments 


and con- 
nections. 


Use: 
on scapula. 


on the neck. 


Rhomboid 
muscles are 
two. 


Small 
muscle. 


* Attach- 


ments. 


Large 
muscle. 


Origin. 


Insertion. 


Connec-, 
tions. 


Use: by 
themselves : 


with others. 


Posterior 


DISSECTION OF THE BACK. 


elevator of the angle of the scapula, and the large and small rhom- 
boid muscles ; besides these, the posterior belly of the omo-hyoid 
muscle, and some vessels and nerves turning backwards towards 
the scapula are included. 

Dissection. By the reflection of the trapezius and latissimus, and 
by the dissection made subsequently (p. 383), the several parts in 
this layer will have been sufficiently prepared for learning. 

* The LEVATOR ANGULI SCAPUL® (fig. 116, °) arises by tendinous: 
slips from the posterior transverse processes of the upper three or 
four cervical vertebre. The fibres form rather a roundish muscle, 
and are inserted into the base of the scapula between the spine and 
the superior angle. 

At its origin the muscle lies beneath the sterno-mastoideus, and 
at its insertion beneath the trapezius, where it touches the serratus. 
magnus muscle; the rest of the muscle appears in the posterior tri- 
angular space of the neck. Beneath it are some of the other cervical 
muscles, viz., splenius colli and cervicalis ascendens. 

Action. The muscle raises the angle and hinder part of the scapula, 
and depresses the acromion ; but united with the upper part of the 
trapezius, which prevents the rotation down of the acromion, it: 
shrugs the shoulder. 

When the shoulder is fixed, the neck can be bent laterally to the 
same side. 

* RHOMBOIDEI Muscuxs. The thin muscular layer of the rhomboidert 
is attached to the base of the scapula, and consists of two pieces, 
large and small, which are separated by a slight interval. 

* The rhomboideus minor (fig. 116,?) is a thin narrow band, 
which arises from the spines of the seventh cervical and first dorsal 
vertebrae, and the ligamentum nuche ; it is inserted into the base 
of the scapula, opposite the smooth surface at the root of the 
spine. 

* The rhomboideus major (fig. 116, ®) is larger than the preceding 
by the width of three or more spinous processes. It arises from 
the spines of four or five dorsal vertebre below the rhomboideus. 
minor, and from the supraspinous ligament; and its fibres are 
directed outwards and downwards to be fixed to the base of the 
scapula between the spine and the lower angle. Sometimes all the 
fibres do not reach the scapula directly, some ending on a tendinous: 
arch near the bone. 

The rhomboidei muscles are covered chiefly by the trapezius and 
latissimus ; but a portion of the larger rhomboid is subcutaneous: 
near the angle of the scapula. 

Action. From the direction of their fibres both rhomboidei will 
draw the base of the scapula upwards and backwards, so as to 
depress the acromion. In combination with the trapezius they will 
carry the scapula directly back ; for as one tends to raise, and the 
other to depress the acromion, the bone will be moved in a direc- 
tion between the two forces. By their united action the muscles 
help to fix the scapula. 


The 0M0-HYOID MUSCLE consists of two fleshy bellies, anterior and 
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- posterior, which are united by an intervening tendon. Only the belly ofomo- 
posterior half is now seen. hyoideus. 
The muscle arises from the upper border of the scapula behind origin 

the notch, and from the ligament converting the notch into a fora- 

men. ‘The fibres form a thin, riband-like muscle, which is directed 2nd termi- 
forwards across the lower part of the neck, and ends anteriorly in a er 
tendon beneath the sterno-mastoideus (p. 64). The fleshy belly of Connec- 
the muscle is placed partly beneath the trapezius; and is partly “°° 
superficial in the posterior triangular space of the neck, where it 

lies above the clavicle and the subclavian artery. It crosses the 
suprascapular vessels and nerve, and the brachial plexus near the 
scapula. 

Action. For the supposed use of the posterior belly of the omo- Use. 
hyoideus, see page 64. 

The suprascapular artery, a branch of the subclavian (p. 70), is supra- 
directed outwards across the lower part of the neck to the dorsum it 
of the scapula. The vessel courses behind the clavicle with the gnas on 
suprascapular nerve, but beneath the trapezius and omo-hyoid back of 
muscles to the supraspinal fossa. Before entering the fossa it in 
furnishes a small branch (supra-acromial) to the upper surface of 
the acromion. 

The suprascapular nerve, an offset of the brachial plexus (p. 73), Supra- 
is inclined backwards to the superior border of the scapula. It See 
passes through the notch in the upper costa of the bone, and ter- 
minates beneath the supraspinatus in the muscles of the dorsum of 
the scapula (p. 263). 

The transverse cervical artery, also a branch of the subclavian Transverse 
(p. 70), has the same direction as the suprascapular, towards the ie 
upper part of the scapula, but it is higher than the clavicle. Cross- 
ing the upper part of the space in which the subclavian artery lies, 
it passes beneath the trapezius, and divides into the two following divides into 
branches—superficial cervical and posterior scapular :— 

a. The superficial cervical branch is distributed chiefly to the Aide ees a 
under surface of the trapezius, though it furnishes offsets to the 
levator anguli scapule and the cervical glands. 

b. The posterior scapular branch crosses beneath the elevator of Posterior 

scapular. 
the angle of the scapula, and turns along the base of the scapula 
beneath the rhomboid muscles. If the rhomboid muscles are divided, 
the artery will be seen to furnish branches to them ; and to give 
small anastomotic twigs to both surfaces of the scapula. This 
branch arises very frequently from the third part of the subclavian 
trunk. 

The supra-scapular and transverse cervical veins have the same Accompany- 
course and branches as the arteries above described ; they open ™S ‘°™* 
into the external jugular, near its junction with the subclavian vein. 

Nerve to the rhomboid muscles. This slender nerve of the brachial Neve of, 
plexus (p. 72) courses beneath the elevator of the angle of the muscle. 
scapula, and is distributed to the rhomboidei on the under surface. 

Before its termination it supplies one or two twigs to the elevator 


of the scapula. 
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* Turrp Layer (fig. 117). In this stratum are the following 
muscles :—the serratus posticus superior and inferior, with the 
splenius. 

* Dissection. By reflecting the rhomboidei muscles towards the 
spinous processes, and removing loose areolar tissue, the thin upper 
serratus muscle beneath them will be laid bare. 

The splenius and the inferior serratus have been previously ex- 
posed by the reflection of the trapezius and latissimus. 

* The SERRATI muscles are very thin, and receive their name from 
their toothed attachment to the ribs. They are two in number, 
superior and inferior, and have aponeurotic origins from the spines 
of the vertebre. 

* The serratus posticus superior (fig. 117, “) arises from the liga- 
mentum nuche, and from the spinous processes of the last cervical, 
and two or three upper 
dorsal vertebre. The 
fleshy fibres are inclined 
down and out, and are 
inserted by slips into the 
second, third, and fourth 
ribs, external to their 
angles. 

The muscle rests on the 
splenius, and is covered by 
the rhomboideus major. 

* The serratus posticus 
inferior (fig. 116,%) occu- 
pies the lumbar region, 
and is wider than the 
preceding muscle. Its 
aponeurosis of origin. is 
inseparably united with 
that of the  latissimus 
dorsi, and with the fascia 
lumborum, and is con- 
nected to the spinous pro- 
cesses of the last two 
dorsal and first three lum- 
bar vertebrae. The fleshy 
fibres ascend to be inserted 
into the last four ribs 
in front of their angles, 
each successive piece extending further forwards than the one 
below. 

This muscle lies on the mass of the erector spine ; and with its 
tendon the vertebral aponeurosis is united. 


* Part of the third layer of the Back-muscles. A. Serratus posticus superior. 


B. Splenius capitis. , Splenius colli. . Ilio-costalis, x. Longissimus dorsi. 
¥, Spinalis dorsi. 
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Action. The superior serratus raises the upper ribs, and officiates us of both 
as an inspiratory muscle ; and the inferior, depressing the lower ribs, UPP& 
becomes an expirator le. Theile supposes the inferior t ant lower, 

piratory oo e. pp erlor to act 
indirectly as a muscle of inspiration, because, by fixing the lower 
ribs, it enables the diaphragm to contract more effectively. 

* The vertebral aponeurosis is a fibrous expansion, which is spread Vortebral 
over the fourth layer of muscles, and confines the erector spina in *P00¢UTs!s- 
the vertebral groove. | ee. 

Inferiorly it is thickened by the tendons of the latissimus and above. 
lower serratus; but it is continued above beneath the splenius, 
without joining the upper serratus, and blends with the deep fascia 
of the neck. 

Internally it is attached to the spinous processes. Externally it Inside and 
is connected to the posterior third of the iliac crest, uniting with outside. 
the tendon of the latissimus ; between the hip-bone and the ribs, to 
the fascia lumborum ; and in the dorsal region to the ribs and a Below. 
fascia over the intercostal muscles. Below, between the pelvic and 
vertebral attachments, it blends with the underlying tendon of the 
erector spine and multifidus. 

* Dissection. The upper serratus is to be cut through, and the pissection, 
subjacent vertebral aponeurosis to be taken away ; and the part of 
the splenius muscle under the serratus should be cleaned. 

The spLeNius muscle (fig. 117) is thin and elongated ; it is un- Splenius has 
divided internally, but is split externally into two parts. It takes *V° Pats: 
origin along the middle line from the six upper dorsal spines, from 
the seventh cervical, and from the ligamentum nuche as high as 
the third cervical vertebra. Some fibres ascend to the head (splenius 
capitis), and others to the neck (splenius colli). 

The splenius colli, c, is inserted by tendinous slips into the pos- one to the 
terior transverse processes of the upper three cervical vertebrae with, yee: 
but behind the attachment of the elevator of the angle of tae eeee 
scapula. 

The splenius capitis, B, much the largest, is inserted by a thin one se the 
tendon into the apex and hinder border of the mastoid process, and .140 04 
into the bone behind it for about an inch and a half. ments. 

This muscle is situate beneath the trapezius, the rhomboidei, and Connec- 
the serratus superior ; and the insertion into the occipital bone is be- nes 
neath the sterno-mastoideus. The complexus muscle projects above 
the upper border of the splenius capitis. 

Action. The cranial parts of both muscles will carry the head oe of 
directly back ; and one will turn the face to the same side. cepttla, 

The splenius colli of both sides will bend back the upper cervical splenius 
vertebra ; but one muscle will turn the face to the same side, being colli. 
able to rotate the head by its attachment to the transverse process 
of the atlas. 

* Fourra Layer. In this layer are included the spinalis dorsi; Fourth, 
the erector spine, with its divisions, and accessory muscles to the muscles, 
neck ; and the complexus muscle. Most of the vessels and nerves 
of the Back are to be learnt with this layer of muscles. 

Dissection (fig. 118). To lay bare the complexus muscle in the Dissection 
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neck, the splenii must be detached from the spinous processes, and 
thrown outwards. 

And whilst the large erector spine is being displayed in the 
dorsal and lumbar regions by the dissector of the upper limb, two 
prolongations from it to the cervical vertebre and the head are to 
be defined by the dissector of the neck:—One, a thin narrow 
muscle, the cervicalis ascendens, is continued beyond the ribs from 
the outer piece of the erector (ilio-costalis), and is to be separated 
from the muscles around. ‘The other is a larger offset of the inner 
piece of the erector (longissimus dorsi); blended at first with the 
fibres of the longissimus, it is divided afterwards, like the splenius, 
into a cranial part (trachelo-mastoid) and a cervical part (trans- 
versalis colli). 

? The serratus inferior is to be detached with the vertebral aponeu- 
rosis from the spines in the dorsal region, and the areolar tissue is 


its divisions, to be cleaned from the surface of the large mass of the erector 
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spine which now comes into view. Opposite the last rib is the 
beginning of an intermuscular interval, which divides the erector 
spine into an outer piece (sacro-lumbalis), and an inner (longis- 
simus dorsi). By sinking the knife into this interval the sacro- 
lumbalis may be turned outwards, so as to uncover the fleshy slips 
of its accessory muscle, which are fixed to the angles of the ribs: 
a muscular slip (cervicalis ascendens) is prolonged from this to 
the neck. 

* Tn preparing the sacro-lumbalis muscle, the external pieces of 
the dorsal nerves with their accompanying arteries will appear. 

* Before the longissimus can be displayed, it will be needful to 
detach, and raise towards the spinous processes the thin muscular 
fasciculus of the spinalis dorsi, which lies between that muscle and 
the spines of the vertebree in the dorsal region. Then the attach- 
ments of the longissimus dorsi are to be traced out. Externally it 
has thin muscular processes of insertion into about the eight lower 
ribs. Internally it is inserted into the transverse processes of the 
lumbar and dorsal vertebree by rounded tendons ; and for the pur- 
pose of seeing these tendons, the longissimus should be drawn away 
from the spimous processes, and its superficial aponeurosis should 
be cut through below the ribs, along the line of separation between 
the muscle and the fleshy multifidus spine on the inner side. From 
this muscle, as from the sacro-lumbalis, a fleshy piece (transversalis 
colli and trachelo-mastoid) is continued into the neck. 

* Between the longissimus and the multifidus spine are the in- 
ternal pieces of the dorsal and lumbar nerves, and of the intercostal 
and lumbar arteries and veins. 

* The SPINALIS DoRSI is placed on the side of the spines of the 
dorsal vertebre, and is united with the longissimus dorsi. In- 
feriorly it arises by tendinous processes from the spines of the last 
two dorsal and first two lumbar vertebrae, and by fleshy fibres from 
the contiguous tendon of the longissimus. From this origin the 
fibres ascend, forming arches, whose concavity looks inwards, and 
are connected by tendinous processes to the spines of the dorsal 
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vertebre as low as the eighth or ninth, or only for half that 
extent. 

Action. Both muscles contracting will extend the dorsal region of use of 
the spine. Perhaps the muscle of one side may tend to incline the S?'™*"*- 
spine laterally. 

* The ERECTOR sPINHZ is the muscular mass on the side of the Erector 
spine in the lumbar region. It is single and pointed below ; and gingie at its 
its cutaneous surface is covered near the sacrum by a wide and gin. 
strong tendon, which is common to it and the multifidus spine. 

The muscle arises at the pelvis from the posterior fifth of the crest ee 
of the hip-bone at the inner aspect, except opposite the upper spinous 
process: in the lumbar region it is attached by fleshy and tendin- 

ous pieces to the transverse processes, to the tubercle (process. 
accessorius) at the root, and to the layer of the fascia lumborum 

external to each. Opposite the last rib it divides into ilio-costalis Divides at 
and longissimus dorsi. igs 

* The ILIO-COSTALIS (SACRO-LUMBALIS) is the smallest of the two ggero- 
pieces resulting from the division of the erector spine. Its fibres !umbalis 
end in six or seven flat tendons, which are connected together by 
their margins, and are inserted into the angles of as many of the 
lower ribs. The muscle is continued onwards to the other ribs is inserted 
and the neck by a fleshy part, which constitutes the two under- oe 
mentioned muscles :— 

* The musculus accessorius ad sacro-lumbalem begins by a series Musculus 
of tendinous and fleshy bundles on the angles of the lower six ribs, *°°°S°"™S 
internal to the insertion of the ilio-costalis; and it ends in tendons, 
which are inserted into the remaining ribs (upper six), in a line with is attached 
the ilio-costalis, and into the posterior transverse process of the {I< uper 
seventh cervical vertebra. 

The cervicalis ascendens is a muscular slip prolonging the Cervicalis 
accessorius into the neck: this muscle is attached to four ribs **°emdens 
(third, fourth, fifth, and sixth), and is inserted into the posterior reaches the 
transverse processes of three cervical vertebra, viz. sixth, fifth, neek. 
fourth. 

* The LONGISSIMUS DORSI gradually decreases in size as it ascends Longissi- 
along the thorax. Internally the muscle is inserted into the trans- ee eet 
verse processes of all the dorsal vertebra by a series of tendinous insertion : 
and fleshy bundles; and externally it is attached to the ribs, 
except the first two or three, by thin fleshy processes between the 
tubercle and angle. Its muscular prolongation to the neck is is continued 


united with the upper fleshy fibres, and splits into the two follow- ete 


ing pieces :-— 
The transversalis colli (fig. 118, ®) arises from the transverse pro- transver- 
i ; aaa ° alis colli 
cesses of the upper six dorsal vertebrae, and is inserted into the ™ ° 
posterior transverse processes of the cervical vertebre, except the 


first two and the last. 


The trachelo-mastoid muscle (fig. 118, ©) (transversalis capitis ?) a oe 
arises in common with the preceding, and is attached, besides, by mastoia. 
distinct tendons to the articular processes of the last three or four 


cervical vertebre. The muscle is thin and is inserted beneath the 
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splenius into the upper half of the posterior part of the mastoid 
process: its insertion is about three quarters of an inch wide.* 

* Connections of the erector spine. The erector spine and its pro- 
longations occupy the lumbar, thoracic, and cervical parts of the Back. 

In the loins the muscle is contained in an aponeurotic sheath. 
(p. 385), and has the multifidus spine on its inner side: its attach- 
ment on the inner surface of the innominate bone corresponds in: 
part with the origin of the gluteus maximus on the outer side. The 
superficial tendon, which is common to it and the multifidus, will 
be described with the last mentioned muscle (p. 401). 

Opposite the ribs the ilio-costalis and longissimus dorsi are con- 
cealed by the muscles of the other layers already examined. 

In the neck its accessory small muscles lie underneath the splenius: 
and the trapezius :—the cervicalis ascendens is attached in a line 
with, but below the splenius colli; and the transversalis colli and 
trachelo-mastoid are more internal, or between the splenius and 
cervicalis and the complexus. 

Action. Taking their fixed point at the pelvis both erectors will 
keep the spine straight in sitting and standing; and, in rising from 
stooping to the ground, they will bring the trunk into the erect 
posture. In laborious respiration, the spine being fixed, the muscles. 
are able to depress the ribs, and assist in the expulsion of the air 
from the thorax. 

One muscle will incline the spinal column laterally and to its. 
own side. 

The cervical prolongations of the erector act on the neck and 
head, as below :-— 

The cervicalis ascendens. Taking their fixed point below, both 
muscles will extend the cervical part of the spine; and acting from 
the transverse processes they will elevate the ribs. One muscle 
will give a lateral movement to the neck. 

The transversalis colli bends back the neck if the muscles of both 
sides contract together; or laterally towards its own side, if only 
one is used. 

The trachelo-mastoideus will extend the head in concert with its. 
fellow ; or by itself will turn the face to its own side, and then 
help to approximate the head to the shoulder. 

The compLexus (fig. 118, ) is internal to the prolongations from 
the longissimus dorsi, and converges towards its fellow of the 
opposite side at the occipital bone. Narrow at its lower end, the 
muscle arises by tendinous pieces from the transverse processes of 
the upper six dorsal vertebra, from the spine of the last cervical, 
and from the articular processes of the cervical vertebra as high 
as the third. The fleshy fibres pass upwards to be inserted into an 
impression between the curved lines of the os occipitis, which reaches 


% The anatomy of the prolongation from the longissimus might be simplified 
by describing it as the transversalis muscle with a double insertion, like the 
splenius, into the head and neck. In accordance with the nomenclature of 
the splenius the part to the head might be named transversalis capitis, and 
the part to the neck transversalis colli, as at present. } . 
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outwards nearly two inches from the occipital crest towards the 
trachelo-mastoideus. 

The imner part of the complexus having two fleshy bellies with 
an intervening tendon, is described often as a separate muscle with 


the name biventer cervicis. Biventer 

. . . cervicls. 

The complexus is concealed by the splenius and trapezius: and Gonnoc. 
tions. 


the cutaneous surface is marked by a tendinous cross intersection 
towards the upper end. Two or three of the cervical nerves per- 
forate it. Along the inner side is the semispinalis muscle, with 
the ligamentum nuchz. Beneath it are the small recti and obliqui 
muscles, the semispinalis, and the cervical nerves and vessels. 

Action. Both muscles will move the head directly back. One vse. 
will draw the occiput down and back towards its own side. 

Dissection of vesssls and nerves (fig. 119). In the neck the nerves Dissection 


and vessels will be brought into view by detaching the complexus }oryes of 
the neck : 
* Dissection of the muscles underneath the splenius. a. Longus colli. 
B. Transversalis colli. c. Trachelo-mastoid. bp. Complexus. rF. Splenius 
eapitis, cut. «. Splenius colli, cut. 4H. Semispinalis dorsi. a. Occipital 
artery. 1. Great occipital nerve. 2. External piece of the second nerve. 3. 
Outer piece of the third nerve. 
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from the occipital bone and the spine of the seventh vertebra, and 
throwing it outwards carefully from the subjacent parts. Beneath 
the muscle is a dense fascia, in which are contained the ramifications 
of the cervical nerves, and the deep cervical and other vessels. 

Each nerve except the first divides into an inner and an outer 
piece. Dissect out first the inner pieces of the seven lowest, which 
lie partly over and partly beneath the fibres of the semispinalis 
muscle (G). The external pieces (*) are very small; they are given 
off between the transverse processes close to where the trunks appear ; 
they are to be looked for outside the complexus, and enter the 
muscles prolonged from the erector spine. 

The first or suboccipital is he most difficult of the set to find : 
this little nerve is a short trunk, which is contained in the interval 
between the small recti and obliqui muscles near the head ; it will 
be best found by looking for the small twigs furnished by it to 
the muscles around. 

The deep cervical artery is met with on the semispinalis muscle ; 
a part of the vertebral artery will be found in contact with the 
suboccipital nerve ; and the occipital artery will be seen crossing 
the occipital bone. } 

** Opposite the thorax the dorsal nerves and vessels will be readily 
displayed on the inner side of the longissimus dorsi muscle, on the 
removal of a little fatty tissue from between the transverse pro- 
cesses. External and internal pieces are to be traced from each 
nerve and vessel into the muscles ; some of the former have been 
seen in the interval between the ilio-costalis and the longissimus 
dorsi. 

* The two pieces of the lumbar nerves and vessels will be found 
in the same line as the dorsal; but the inner set are the most difficult 
to be discovered. | 

** The small sacral nerves are placed beneath the multifidus 
spine, and will be dissected after the examination of that muscle 
(p. 401). 

* PosrERIok Primary Brancuys oF THE SPINAL NERVES. The 
spinal nerves, with a few exceptions in the cervical and sacral groups, 
bifurcate in the intervertebral foramina into anterior and posterior 
primary branches (p. 170). The posterior supply the integuments 
and the muscles of the back, and are now to be learnt. 

In the neck, The posterior primary branches of the cervical nerves 
are eight in number, and issue between the transverse processes ; 
but those of the first and second, which begin on the neural arches 
of the atlas and axis, cross those arches. All, except the first, 
divide into internal and external pieces. 

The external pieces (fig. 118) are very inconsiderable in size, and 
end in the splenius, and in the muscles prolonged from the erector 
spine. 

The aternal pieces (fig. 119) are larger than the external ; they 
are directed towards the spinous processes, the three lowest nerves 
passing beneath the semispinalis, and the four next over that muscle. 
By the side of the spine cutaneous branches are furnished to the 
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ueck and the head by the nerves that are superficial to the semi- 
spinalis ; these cutaneous offsets ascend to the surface through the 
splenius, the complexus, and the trapezius muscles, and are dis- 
tributed as before seen (p. 381). In their course to the spine the 


Fig. 119.* 


nerves supply the surrounding muscles, viz., complexus, semispinalis, 
multifidus spine, and interspinales. 

The cutaneous branches of the second and third nerves reach the 
head, and require a separate notice. 

That of the second nerve (fig. 119,”), named great occipital, ap- 


* Deep dissection of the back of the neck. (lIllustrations of Dissections.) 
Muscles: a. Rectus posticus major. B. Rectus posticus minor. o. Obliquus 
inferior. vp, Obliquus superior. &. Splenius capitis. 4. Complexus, cut 
across. «. Semispinalis colli. Arteries: a. Occipital, and 6, its cervical 
branch. c. Vertebral artery, and d, its cervical branch. e. Deep cervical 
artery of the subclavian. Nerves; 1. Suboccipital nerve (posterior branch). 
2. Inner piece of the posterior primary branch of the second nerve. 3. Inner 
piece of the third nerve. 4. Inner piece of the fourth. And the remaining 
figures point to the inner pieces of the respective nerves. 
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pearing beneath the inferior oblique muscle to which it gives offsets, 
is directed upwards through the complexus and trapezius to end on 
the occiput (p. 8). 

Third sup- The branch of the third nerve (fig. 119,*) supplies an offset to 

eh the integuments of the neck ; and ascending to the head through 
the trapezius, is distributed to the lower part of the occiput, internal 
to the great occipital nerve. Usually this nerve joins the preceding 
both beneath, and superficial to the trapezius. 

Suboceipital The posterior primary branch of the suboccipital or first spinal 

ee nerve (fig. 119,1) is very short, and appears in the interval between 

different the recti and obliqui muscles. In passing from the spinal canal it 

vranching; is placed between the arch of the atlas and the vertebral artery. 
The following branches radiate from its extremity :— 

ends in One enters the under surface of the complexus near the cranial 

uuscles- attachment. A slender branch is furnished to each of the small 
muscles bounding the space in which the nerve is contained, viz., 
the rectus major and minor, and the superior and inferior oblique : 
the offset to the last muscle joins the inner branch of the second 
cervical nerve. Occasionally this nerve gives a cutaneous branch 
to the occiput. 

Posterior Posterior cervical plexus. Sometimes there is an intercommunica- 

Ss A tion between the suboccipital nerve and the internal pieces of the 
next two cervical nerves beneath the complexus ; this forms the 
posterior cervical plexus of M. Cruveilhier. 


Dorsal * In the dorsal region. The posterior primary branches of the 
nerves have dorsal nerves are twelve in number, and appear between the trans- 
oe dics verse processes. Each divides into an internal and an external 

"piece ; and these are distributed after the same plan as in the neck. 
Outer * The external pieces increase in size from the first to the last, and 


branches of . Sd } i 
upper six, are differently distributed above and below. The upper six or eight 


pass beneath the longissimus and its cervical prolongation, as far as 

the interval between the longissimus and the ilio-costalis, and end 

of lower six; by supplying these muscles and the levatores costarum. The lower 

sia or four have a similar arrangement and distribution with respect 

to muscles ; but, after reaching the interval between the ilio-costalis 

and the longissimus dorsi, they are continued to the surface through 

aoe ae: peste and latissimus muscles, nearly in a line with the angles 
of the ribs. 


inner * The internal pieces decrease in size from above downwards, and 
ranches : 4 * . . . < 
upper six. re directed inwards between the semispinalis dorsi and multifidus 


have eutter spine muscles ; offsets are supplied to the muscles between which 
sets, they are placed. The upper six become cutaneous along the side of 
the spinous processes by perforating the serratus, rhomboideus, and 


lower six trapezius. The lower six are small in size, and end in the multifidus 


ae spine muscle. 
Lumbar * In the loins. Th i i 
an The posterior primary branches of the lumbar 


divided into Nerves, five in number, appear between the erector and multifidus 
two. spine. In their mode of dividing and general arrangement they 


resemble the dorsal nerves. Cutaneous offsets are furnished by the 
external set of branches. 
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* The external pieces enter the erector spine, and supply it and External 
the small intertransverse muscles. The first three pierce the erector Dnches: 
spine, and become cutaneous after perforating the aponeurosis of neous from 
the latissimus. The branch of the last nerve is connected with the “8? 7 
corresponding part of the first sacral nerve by an offset near the 
bones. 

* The internal pieces are furnished to the multifidus spine muscle. Internal 
Near their origin they are difficult to find, in consequence of being Prches: 
contained in grooves on the articular processes. 

** VESSELS IN THE BACK. The vessels now dissected are the occipital The vessels 
and the deep cervical; part of the vertebral; and the posterior “° 
branches of the intercostal and lumbar arteries of the aorta. Veins 
accompany the arteries for the most part. 

In the neck. The vessels in the neck are the occipital, the verte- in the neck. 
bral, and the deep cervical. 

The occipital artery (fig. 119, a) courses along the occipital bone. Part of the 
Appearing from beneath the digastric muscle, the vessel is directed pag 
backwards beneath the sterno-mastoideus, the splenius, and some- 
times the trachelo-mastoideus, but over the obliquus superior and 
‘complexus muscles. Near the middle line it perforates the trapezius, ; 
and ascends to the occiput, on which it is distributed (p. 6). It sup- which 
plies the surrounding muscles, and furnishes the following branch ®'Y° ® 
to the neck :— 

The cervical branch (b) (ram. princeps cervicalis) distributes twig's cervical 
to the under part of the trapezius, and passing beneath the com- P™@?°- 
plexus, anastomoses with the vertebral and deep cervical arteries. 

The vertebral artery (fig. 119, ¢) lies on the neural arch of the Part of the 
first vertebra, behind the articulating process, and appears in the eel: 
interval between the straight and oblique muscles. Beneath it is 
the suboccipital nerve. Small branches are given to the surrounding 
parts, and to anastomose with the contiguous arteries. 

The deep cervical artery (fig. 119, e) is a branch of the superior Deep cervi- 
intercostal (p. 71), and resembles the posterior branches of the other “™ *"'- 
intercostal arteries. Passing back between the transverse process 
of the last cervical vertebra and the neck of the first rib, it ascends 
between the complexus and semispinalis muscles, as high as the 
upper border of the latter, and anastomoses with the cervical branch 
of the occipital artery. The contiguous muscles receive branches 
from it, and anastomoses are formed between its offsets and those 
of the vertebral. 

* In the dorsal region. The posterior branches of the intercostal Dorsal 

- _ arteries are 
vessels (p. 362) pass back between the vertebra and the anterior split into 
costo-transverse ligament and are divided like the nerves into inner 
and outer pieces. 

* The inner branches end in the fleshy mass of the multifidus inner ana 
spine and semispinalis, and furnish small cutaneous offsets with 
the nerves. 

* The external branches cross beneath the longissimus dorsi, and outer 
supply it and the ilio-costalis. Like the nerves, the lowest branches branches, 


of this set are the largest and extend to the surface. 
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and give a As the dorsal branch of the intercostal artery passes by the inter- 

eee ate vertebral foramen, it furnishes a small intraspinal artery to the 
spinal canal. 

Lumbar * In the loins. The posterior branches of the lumbar arteries 

alias divide, like the intercostal, into internal and external pieces, as 
soon as they reach the interval between the longissimus dorsi and 


arealso —-multifidus spine. Each gives also a spinal branch to the spinal 
divided into 


canal. 
inner and * The internal branches are small, and end in the multifidus spine 
muscle. 
outer * The external branches supply the erector spine ; and offsets are 
branches. — ggntinued onwards to the integuments with the superficial nerves. 
Veins are Veins. With the deep cervical artery is a large vein, vena pro- 


rei cer- funda cervicis, which communicates with the occipital and other 
; deep veins in this region, forming the posterior plexus of the neck, 
and passes forwards with its artery, between the transverse processes, 

to join the vertebral vein. 


occipital, The occipital vein lies with its artery, and communicates sometimes. 
with the lateral sinus of the skull through the mastoid foramen. 
dorsal and The dorsal and lumbar veins correspond in their branching and 


Teanibar, distribution with the arteries they accompany, and end in the inter- 
costal veins and the vena cava. 
and deep In contact with the spinous processes and plates of the vertebre 
babeitie ¥ is a deeper set of veins (dorsi spinal), which anastomose freely 
together, and open into the veins in the interior of the spinal canal. 
Musclesof * Firru Layer. In this layer are the following small muscles ;— 
peer the recti and obliqui, semispinalis, interspinales, multifidus spine, 
and intertransversales. 
Dissection Dissection. Most of the remaining muscles of the Back are un- 
ener covered by the previous dissection. Between the first two vertebrae 
muscles. and the occipital bone the small straight and oblique muscles extend. 
* In the cervical and dorsal regions the semispinalis muscle 
appears, with the small interspinales internal to it; and occupying 
a corresponding position in the loins, is the multifidus spine. 
* The small intertransverse muscles of the lumbar region will 
be found by removing the erector spine. 
Rectus capi- ‘The RECTUS CAPITIS POSTICUS MAJOR (fig. 119, A) is the largest of 
smajor; the muscles between the occipital bone and the first two vertebra, 
attach- and arises from the side of the spinous process of the axis. It is. 
ments. inserted into the outer part of the inferior curved line of the occipital 
bone for about an inch, as well as into the surface below it. 
Connee- The muscle is directed outwards very obliquely, and forms one 
tions. side of the triangular space which contains the suboccipital nerve 
and the vertebral artery. Its upper attachment lies beneath the 
superior oblique muscle. 
Use of both, Action. By the action of both muscles the head will be put 
and one backwards. By one rectus the face will be tumed to the same 
sai side ; and after the head has been so rotated, the muscle will assist 
in extending the head. 


Rectus capi- The RECTUS CAPITIS POSTICUS MINOR (fig. 119, ®) is internal to the 
Ais m1 > 
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preceding, and is shorter than it. Arising from the neural arch of attach- 
the atlas, the muscle is inserted, close to the middle line, into the ™&*s; 
inferior curved ridge of the occipital bone, and between this and 

the foramen magnum. connec- 

This small muscle is fan-shaped, and is deeper than the rectus °"S' 
major: it covers the ligament between the atlas and the occipital 
bone. The two small recti muscles correspond with the inter- they are 
spinales between the other vertebra. interspinals. 

Action. Both muscles, or one, will have the same use, viz., to Use. 
approach the occiput to the atlas. 

The OBLIQUUS INFERIOR (fig. 119,°) slants between the first two a 
vertebra. It arises from the spinous process of the axis, external 
to the rectus major muscle, and is inserted into the tip of the trans- attach- 
verse processes of the atlas. ae 

Action. One muscle turns the face to the same side by rotating Use of ones. 
the atlas on the axis. If both muscles act at the same time they of both. 
will assist in keeping the head straight. 

The oBLiquus supERrOR (fig. 119, ?) takes origin from the upper Obliqnus 
part of the transverse process of the atlas, where the preceding Bare 
muscle terminates ; and is directed inwards to be inserted between attach- 
the curved lines of the occipital bone, near the mastoid process. si 

This muscle is concealed by the complexus and trachelo-mas- connec- 
toideus, and crosses the vertebral artery. Its insertion is beneath "?* 
the splenius (£), but above the rectus major muscle. 

Action. With its fellow the upper oblique will assist in carrying Use of both ; 
backwards the head. By the action of one muscle the occiput will of one. 
be inclined backwards to the same side. 

The SEMISPINALIS (fig. 119, %) oceupies the vertebral groove in Semispinalis 
the dorsal and cervical regions, and extends from the transverse }$ (ividet 
and articular processes to the spines of the vertebre: it is undivided 
at the outer, but bifurcated at the inner attachment. It arises 
externally from the transverse processes of the ten upper dorsal 
vertebra, and from the articular processes of the four lower cervical ; 
and it is inserted by two pieces, as below :— 

The lower piece, semispinalis dorsi, is inserted into the spinous semi-spina- 
processes of the upper four dorsal and the last two cervical [Sj 
vertebree. 

The upper piece, semispinalis colli, is inserted into the spines of semi-spina- 
the cervical vertebrae above the attachment of the semispinalis dorsi, a 
the atlas not receiving any slip. 

The semispinalis muscle is covered by the complexus, and the connee- 
deep cervical artery. Some of the cervical nerves are superficial, “°"* 
and others beneath it. To its inner side is the multifidus spine 
muscle. 

Action. The muscles of both sides acting together will extend the Use of both; 
spine. One muscle will rotate the cervical and dorsal parts of the a 
spine, so as to turn the face to the opposite side. ; 

* The INTERSPINAL MUSCLES are placed, as their name expresses : Interspinal 
they are arranged in pairs, one on each side of the interspinous nee 
ligament ; and they are best seen in the neck and loins. 
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In the cervical region the muscles are absent from the interval 
between the first two vertebra. They are small round bundles, 
and are attached above and below to the bifurcated apices of the 
spines. 

* In the dorsal region the muscles are rudimentary ; they exist 
between the first two, and the lowest two pair of spmous processes, 
and between the last dorsal and the first lumbar vertebra. 

* In the lumbar region they are thin flat muscles, which reach 
the length of the spines. 

Action. By the approximation of the spinous processes these 
small muscles will help in extending the spine. Necessarily the 
movement of each pair is very slight, but the aggregate of all 
would amount to perceptible motion. 

* The INTERTRANSVERSE MUSCLES lie between the transverse pro- 
cesses of the vertebra ; but only those in the loins and the back 
are now dissected. 

In the neck they are double, like the interspinal muscles of the 
same vertebra (p. 170). 

* In the dorsal region they are single rounded bundles, and are 
found only between the lower processes : their number varies from 
three to six. 

* In the lumbar region the anterior set are four thin and fleshy 
planes. The posterior set are rounded bundles, which are attached 
to the accessory points at the roots of the transverse processes : 
these have been named interaccessorii. 

Action. The small intertransversales help to incline laterally the 
spine by approximating the transverse processes: the motion be- 
tween a single pair of bones would be scarcely appreciable, as in 
the case of the interspinales. 

Dissection. The multifidus spine muscle, which fills the hollow 
by the side of the spinous processes, may be now dissected. The 
upper part of the muscle is to be prepared and learnt by the dis- 
sector of the head and neck. It will be laid bare by cutting through 
the insertion of the semispinalis, and everting this. 

* Over the sacrum the thick aponeurosis covering the multifidus 
and the erector spine: must be turned aside. In the dorsal region 
the muscle will appear on detaching, and drawing the semispinalis 
from the spines. 

* The MULTIFIDUS SPINEH muscle extends from the sacrum to the 
second vertebra, and is much larger towards the pelvis than in the 
neck. 

On the back of the sacrum it takes origin between the central and 
external row of processes, as low as the fourth aperture ; from the 
inner surface of the iliac spine (posterior superior) of the hip bone ; 
and from the ligaments connecting this bone to the sacrum. It is 
attached differently along its outer edge (origin) in the several 
regions of the spine :—In the loins it arises by large fasciculi from 
the accessory and the articular processes. In the dorsal region, 
from the transverse processes. And in the neck, from the articular 
processes of the five lower vertebra. From these attachments the 


SACRAL AND COCCYGEAL NERVES. 401 


fibres are directed obliquely inwards, some extending more than 

the length of one vertebra, to be inserted into the spines and the Insertion. 
neural arches of the vertebra from the second cervical to the third 

sacral. 

This muscle fills chiefly the vertebral groove, and is concealed Connec- 
by the erector spine and the semispinalis. The internal branches baa 
of the vessels and nerves in the back lie along its outer border. 

The small muscles described below may be said to be parts of the 
multifidus. 

Action. By the use of the muscle of both sides, the spinal column Use of both, 
can be extended; and by the contraction of one, the spine will be 
rotated in the dorsal region and the neck, the face being turned and on 

g é muscle. 
to the opposite side. 

* Rotatores dorsi (Theile). These are eleven small muscles be- Rotatores 
neath the multifidus spine in the dorsal region, and are separated parts of - 
from that muscle by fine areolar tissue. Each is attached inferiorly ™ultifidus. 
to the tip and upper edge of a transverse process, and superiorly to 
the lower border of the neural arch of the vertebra next above. 

The first springs from the transverse process of the second vertebra. 

Action. These small rotators will assist the larger muscle (multi- Use. 
fidus) in turning the trunk to the opposite side. 

* The aponeurosis common to the multifidus and erector spinse is Aponeurosis 
fixed firmly to the surrounding bones, and furnishes attachment to ee 
the muscular fibres. In the middle line it is united with the spines 
of the lower lumbar vertebre and sacrum. On the outer side it is 
attached to the posterior part of the iliac crest, and to the outer 
row of tubercles on the back of the sacrum, being connected at the 
last spot with the great sacro-sciatic ligament. Above, it is con- 
tinued some way on the surface of the erector spine, but further 
on the longissimus dorsi than the ilio-costalis. Below, the latissimus 
dorsi and the vertebral aponeurosis blend with its cutaneous surface 
(p. 389). 

* Dissection (fig. 120). To find the branches of the sacral nerves, Dissection 
it will be necessary to remove the part of the multifidus spine orssct™ 
which covers the sacrum. The first three are split into two each: 
their external pieces will be found readily on the great sacro-sciatic 
ligament, from which they may be traced inwards ; the inner branches 
are very slender and difficult to be recognised. 

The lowest two nerves are very small, and are to be sought on 
the back of the sacrum, below the attachment of the multifidus 
spine. They are not bifurcated like the others, but unite together, 
and with the coccygeal nerve in loops. The fourth comes through 
a sacral aperture, the fifth between the sacrum and coccyx ; and the 
coccygeal is still lower. 

Sacrat Nerves (fig. 120).—The posterior primary branches of Five sacral 
the sacral nerves are five in number. Four issue from the spinal *Y*? 
canal by the apertures in the back of the sacrum, and the fifth 
between the sacrum and the coccyx. The first three have the are differ- | 

Mai se . 5 2 . ; ently distri- 
common division into inner and outer pieces, like the other spinal jutea, 


nerves ; but the last two are undivided. 
DD 
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* The first three nerves are covered by the multifidus spine, and 
divide regularly. 

The inner pieces (1) are distributed to the multifidus ; and the last 
of this set is very fine. 

The outer pieces (*) are larger, and have communicating offsets 
from one to another on the back of the sacrum: further, the branch 

of the first nerve is connected 

Fig. 120.* with the corresponding part of 

. the last lumbar ; and the branch 

of the third joins in a similar 

manner the sacral nerve next 

below. After this looping they 

pass outwards to the surface of 

the great sacro-sciatic ligament, 

where they join a second time, 

and become cutaneous. (DISSEC- 
TION OF THE BUTTOCK.) 

* Last two nerves (4 S and 5 8). 
These nerves, which are below the 
multifidus, are much smaller than 
the preceding, and want the regu- 
lar branching of the others : they 
are connected with each other and 
the coccygeal nerve by loops on 
the back of the sacrum. A few 
filaments are distributed to the 
back of the sacrum and _ the 
coccyx. 

Coccygeal nerve (1c). Its 
posterior primary branch issues 
through the lower aperture of 
the spinal canal, and appears by 
the side of the coccyx. It is joined by a loop from the last sacral 
nerve, and ends on the posterior surface of the coccyx. 

* SacraL Arteries. Small branches leave the spinal canal with 
the sacral nerves ; they supply the muscular mass of the erector 
spine, and anastomose with branches on the back of the sacrum 
from the gluteal and sciatic arteries. 

* Dissection. The examination of the posterior part of the wall 
of the thorax may be made before the body is again turned. By 
removing, opposite the ribs, the ilio-costalis and longissimus dorsi, 


* Dissection of the sacral nerves (Lond. Med. Gazette, 1843). Muscles : 
A. Multifidus spine, and B. Erector spine: both cut. o. Gluteus maximus 
detached from its origin, and thrown down. »p. Great sacro-sciatic ligament. 
Nerves: 51. Last lumbar. 1S to 5S, the five sacral nerves issuing from the 
sacrum. 1c. The coccygeal nerve, escaping by the opening of the sacral 
canal. 1. Internal offsets of the last lumbar and first three sacral (these are 
too large in the cut) ; and 2, external offsets of the same nerves. 3. Anterior 
primary branch, and 4, posterior of the coccygeal nerve, 5. The nerve de- 
rived from the anterior primary branches of the lower sacral nerves, which 
pierces the sacro-sciatic ligament. : 
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the small levatores costarum will be uncovered. The hinder part 
of the external intercostal muscle will be denuded at the same 
time. 

* The LEVATORES CosTaRuM are twelve small fan-shaped muscles, Levatores 
which are connected with the hinder part of the ribs. Each, except °°S“"™- 
the first, arises from the apex and lower border of the transverse 
process of a dorsal vertebra; and is inserted, the fibres spreading Attach- 
out, into the upper border of the rib beneath, from the tubercle ™°?*- 
to the angle: The muscles increase in size from above down, and 
their fibres have the same direction as the external intercostal 
layer. 

The first is fixed above to the transverse process of the last cervical The first. 
vertebra, and below to the outer border of the first rib. Some of Other 
the four lower muscles are continued beyond one rib to that next (evater 
succeeding : these longer slips have been named levatores longiores 
costarum. 

Action. The muscles raise the hinder part of the ribs, as the name Use of the 
signifies, and the lowermost draw the bones somewhat back. ee 

* The external intercostal muscle is continued backwards along the Outer 
ribs as far as the tubercle, and is overlaid by the elevator muscle, ros"! 
Beneath the muscle are the intercostal nerve and artery. 

Dissection. To trace the anterior and posterior primary branches Dissection. 
of the dorsal nerves to their common trunk, the elevator of the rib 
and the external intercostal muscle are to be cut through in one or 
more spaces. The intercostal artery with its posterior branch is 
laid bare by this proceeding. 

** The dorsal nerves split in the intervertebral foramina into anterior Dorsal nerve 
and posterior primary branches. ae 

* The posterior branches are directed backwards, internal to posterior 
the anterior costo-transverse ligament, and have been examined 
(p. 396). 

The anterior, named intercostal, is continued between the ribs to and anterior 
the front of the chest: its anatomy is learnt in the dissection of the *"°"- 
thorax (p. 369). 

* The intercostal artery has an almost exact correspondence with Intercostal 
the dorsal nerve in its branching and distribution. ea 
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CHAPTER VI. 
THE SPINAL CORD AND ITS MEMBRANES. 


—+-—— 


Tue spinal cord (medulla spinalis) gives origin to the spinal 
nerves, and is lodged in the osseous canal formed by the bodies 
and neural arches of the vertebra. It is invested by prolongations 
of the membranes of the brain, which form sheaths around and 
support it. 

Dissection. After all the muscles have been taken from the 
arches and spines of the vertebrae, the spinal canal is to be opened 
by sawing through the neural arches, on each side, close to the 
articular processes ; and the cuts of the saw should extend to the 
lower end of the sacrum, but not higher in the neck than the 
fourth cervical vertebra. As it is difficult to use the saw in the 
hollow of the lumbar region, a chisel and a mallet will be found 
useful to complete the division of the vertebral arches. 

The tube of the dura mater is covered by some veins and fat ; 
and by a loose areolar tissue containing fluid sometimes, especially 
at the lower part. The fat may be scraped away with the handle: 
of the scalpel; and the lateral prolongations of the membrane 
through the intervertebral foramina are to be defined. 

MEMBRANES OF THE Corp (fig. 122). Three membranes, like those 
on the brain, surround the cord, viz., an external tube of dura 
mater, an internal sheath of pia mater, and an intervening arachnoid 
or serous covering. 

The dura mater (a) forms a strong tube, and is continuous with 
the membrane lining the interior of the skull. It forms a loose 
sheath along the spinal canal, as far as the second or third piece of 
the sacrum (fig. 121); but beyond that point it is continued by a 
slender impervious cord to the back of the coccyx (fig. 121, b). 
The capacity of the sheath is greater than is needed for the contents : 
and its size is larger in the neck and loins than in the back. 

On the outer aspect the dura mater is smooth, when a comparison 
is made between it and the part in the skull, for it does not act as 
a periosteum to the bones. Between it and the osseous surfaces 
are some vessels and fat; and it is connected to the posterior 
common ligament of the vertebra by a few fibrous bands. 

On each side the dura mater sends offsets along the spinal nerves 
in the intervertebral foramina ; and these several offsets become 
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gradually longer inferiorly (fig. 121), where they form tubes which 
enclose the sacral nerves, and lie for some distance within the 
spinal canal. In the midst of the tubes, below, is the slender imper- central 
vious cord (0), which blends with the periosteum covering the back a ; 
of the coccyx. 

Dissection. To remove the spinal cord with the sheath of the Dissection 


‘dura mater from the body, the lateral processes in the intervertebral peg ah 


a 


Fig, 122.+ 


apertures are to be cut; and one or two of them in the dorsal 
region should be followed outwards beyond the intervertebral fora- 
men by cutting away the surrounding bone. The central pro- 
longation may be now detached from the coccyx ; and the cord and 


* Lower end of the dura mater with its central and lateral processes. 
(Museum University College, London.) a. Large sheath of the dura mater. 
4. Central fibrous band fixing it to the coccyx. The lateral offsets encasing 
the last two lumbar, and the five sacral nerves, with the coccygeal nerve, are 
also shown. Each nerve is marked by the numeral, and the first letter of its 
name. 

+ View of the membranes of the spinal cord. a. Dura mater cut open and 
reflected. 6. Small part of the translucent arachnoid, left. h. Pia mater 
closely investing the spinal cord. c. Ligamentum denticulatum on the side 
of the cord, shown by cutting through the anterior roots of the nerves. d. 
Processes joining it to the dura mater. g. Anterior spinal artery and the 
fibrous band (linea splendens) on the cord. e. Anterior roots of the nerves, 
cut ; and f, posterior, each entering a separate hole in the dura mater. 
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its membranes are to be divided opposite the lower cervical vertebra, 
and to be removed by cutting the bands that attach the dura mater 
to the posterior ligament of the bodies of the vertebrae. 

When the cord is taken out, place the anterior surface upper- 
most with the lateral offsets widely separated. To show the 
arachnoid covering, the dura mater is to be slit along the middle 
as far as the small terminal fibrous cord before referred to ; but 
the membrane is to be raised whilst it is being cut through, so 
that the loose arachnoid on the cord may not be injured. Lastly, 
fasten back the dura mater with pins. 

The arachnoid membrane (fig. 122, 6) is the thin serous covering 
of the cord which is immediately beneath the dura mater. Like 
the corresponding membrane in the skull, it invests the spinal cord 
and lines the dura mater, and consists thus of a visceral and a 
parietal part. 

The outer or parietal part is inseparably joined to the inner surface 
of the dura mater, and gives to that membrane a shining appearance.* 

The inner or visceral layer surrounds the cord loosely, so as to 
leave a considerable interval between the two (sub-arachnoid space). 
At the lower part of the spinal canal the loose sheath is largest, 
and envelops the mass of nerves forming the cauda equina. As 
the different spinal nerves extend to the intervertebral foramina, 
they receive loose tubes from the arachnoid, but lose the same when 
they perforate the dura mater. 

Dissection. The subarachnoid space may be made evident by 
placing the handle of the scalpel beneath the visceral layer ; or by 
putting a piece of the cord in water, with the posterior aspect 
uppermost, and blowing air beneath the serous membrane. 

The subarachnoid space separates the loose or visceral part of the 
arachnoid membrane, from the spinal cord invested by pia mater. 
Larger at the lower than the upper part of the spinal canal it con- 
tains a special fluid—cerebro-spinal ; and it communicates with the 
cavity in the interior of the brain by an aperture in the fourth 
ventricle. Crossing the space, at the posterier part of the cord, are 
bundles of fibrous tissue, which are most marked in the neck. In 
the space are contained the serrations of the ligamentum denticu- 
latum, and the roots of the spinal nerves, with some vessels. 

Dissection. For the purpose of seeing the next covering of the 
cord with the ligamentum denticulatum, the arachnoid membrane 
is to be taken away ; and two or three of the anterior roots of the 
upper dorsal nerves may be cut through and reflected, as in the 
wood-cut 122. 

The pia mater (fig. 122, h) is much less vascular on the spinal 
cord than on the brain. Thicker and more fibrous in its nature, the 
membrane closely surrounds the cord with a sheath, and sends a 
thin prolongation into the anterior median fissure ; it furnishes 
coverings to the roots of the spinal nerves. 


* According to the opinion of Kolliker, the arachnoid membrane is a simple 
tube corresponding with the visceral layer in the text. 
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The outer surface of the pia mater is rough. Along the front is 
a central, anterior fibrous band (linea splendens, Haller) ; and on 
each side another fibrous band, the ligamentum denticulatum, is Fibrous 
attached to it. Scattered through the membrane are branched pig- "4% 
ment cells, which give a dark appearance in the cervical region. 

Where the medulla spinalis ceases, viz., about the lower part of It ends 
the body of the first lumbar vertebra, the tube of the pia mater is oN ig 
suddenly reduced in size, and has the appearance of a round fibrous Piece, the 
cord (fig. 124, 6). This cord-like part (filum terminale) is provided 
with nervous substance above ; and blends, below, with the central 
impervious prolongation of the dura mater. It serves to fix the 
lower end of the medulla spinalis, and has been named, from that 
circumstance, the central ligament of the cord. A vein and artery central 
accompany this fibrous piece, and distinguish it from the surrounding !8*°*- 
nerves. 

The ligamentum denticulatum (fig. 122, c) is the white, fibrous The dentate 
toothed band, on each side of the spinal cord. It is named from "8™t 
its serrated appearance ; and it has the same structure as the dura 
mater, except that it wants an epithelial covering. 

Situate between the anterior and posterior roots of the nerves, is fixed on 
the band reaches upwards to the medulla oblongata, and ends pee pag 2 
inferiorly on the lower pointed extremity of the cord. Internally 
it is united to the pia mater. Externally it ends in a series of 
triangular or tooth-like projections (¢@), which are fixed at intervals 
into the dura mater, each being about midway between the apertures and on other 
of the roots of the spinal nerves. There are twenty or twenty-one pees 
denticulations ; of which the first is attached to the dura mater Number and 
opposite the margin of the occipital foramen, and the last, opposite ppeererick 
the twelfth dorsal, or the first lumbar vertebra. * ; 

This fibrous band supports the spinal cord, and has been called a Use. 
ligament from that circumstance. 

Vessels and nerves of the membranes. The dura mater of the cord Mi ig a 
has but few vessels in comparison with that in the skull, for its dura mater, 
office is different. Nerves are said to be furnished to it from offsets 
on the vessels supplying the cord. 

The arachnoid is sparingly supplied with vessels like serous OF te 
membranes in general ; and proof of its containing nerves, in man, ’ 
is yet wanting. 

The pia mater has a network of vessels in its substance, though ofpia mater. 
this is less marked than in the part on the brain ; and from them 
offsets enter the cord. In the membrane are many nerves, derived 


from the sympathetic. 

Dissection. The arachnoid membrane is to be taken from the epee 
fibrils of the roots of the nerves on one side ; and the roots are to nerves, 
be traced outwards to their transmission through two apertures in 
the dura mater for each nerve. 

One of the offsets of the dura mater, which has been cut of so 
length, is to be laid open to show the contained ganglion. T 
student should define one ganglion, showing its bifid condition at 
the inner end (fig. 123 B), and should trace a bundle of threads of 
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the posterior root into each point. The anterior root, consisting of 
two bundles of threads, is to be followed over the ganglion to its 
union with the posterior beyond the ganglion. 

SprmvaL Nerves. There are thirty-one pairs of spinal nerves ; and 
each nerve is constructed by the blending of two roots (anterior 
and posterior) in the intervertebral foramen (fig. 123). 

They are divided into groups corresponding with the regional 
subdivisions of the spinal column, viz., cervical, dorsal, lumbar, 
sacral, and coccygeal. In each group the nerves are the same in num- 
ber as the vertebrae, except in the cervical region of the spine where 
they are eight, and in the coccygeal region where there is only one. 
In consequence of the number of nerves in the neck exceeding that 
of the vertebra, the last is placed 
below the seventh vertebra; and 
the lowest nerve of each group, 
except the coccygeal, will be below 
its corresponding vertebra. 

Each nerve divides into two 
primary branches, anterior and 
posterior, the former of these is 
distributed to the front of the body 
and the limbs, and the latter is 
confined to the hinder part of the 
trunk. 

Roots oF THE NERVES (fig. 123). 
Two roots (anterior and posterior) 
attach the nerve to the spinal 
cord ; and these unite together to 
form a common trunk in the inter- 
vertebral foramen. The posterior 
root is marked by a ganglion, but 
the anterior root is aganglionic. 

The posterior or ganglionic roots 
(fig. 123, b) surpass in size the 
anterior, and are formed by larger 
and more numerous fibrils. They 
are attached to the side of the 
cord between the posterior and lateral columns in a straight line, 
which they keep even to the last nerve. 

In their course to the trunk of the nerve the fibrils converge to 
an aperture in the dura mater, opposite the intervertebral foramen ; 
as they approach that aperture they are collected into two bundles 
(fig. 123 3B, b) which, lying side by side, receive a sheath from 


* a, Plan of the origin of a spinal nerve from the spinal cord. a. Anterior 
root. 6. Posterior root. ¢, Ganglion on the posterior root. @. Anterior 
primary branch. ¢. Posterior primary branch of the nerve trunk, 

B. A drawing to show the arrangement of the nerve-roots, and the form of 
the ganglion in a lumbar nerve. 6. Posterior root gathered into two bundles 
of threads. c. The ganglion, bifid at the inner end. a. Threads of the 
anterior root, also gathered into two bundles. 
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the dura mater, and enter the two points of the intervertebral 
ganglion. 

The intervertebral ganglion (fig. 123). Each posterior root is pro- Number of 
vided with a ganglion (c). The ganglia are reddish in colour, and pee 
oval in shape whilst they are surrounded by the dura mater; and eonsine 
their size is proportioned to that of the root. By means of the tion. 
previous dissection, the ganglion may be seen to be bifid at the Hach is 
inner end (fig. 123 n), where it is joined by the bundles of fibrils """* 
of the root (6); it might be said to possess two small ganglia, one 
for each bundle of fibrils, which are blended at their outer ends. 

Sometimes the first or suboccipital nerve is without a ganglion. 

The anterior or aganglionic roots (fig. 123 4) arise from the side Anterior 
of the spinal cord by filaments which are attached irregularly—not without 
in a straight line, and approach near the middle fissure at the lower 8842, 
end of the cord. 

Taking the same direction as the posterior root to the inter- eae em 
vertebral foramen, the fibrils enter a distinct opening in, and have and joins 
a separate sheath of the dura mater. In their further course to the pe peal 
trunk of the nerve they are gathered into two bundles (fig. 123, B, a), ganglion. 
and pass over the ganglion without joining it. Finally the anterior 
root blends with the posterior beyond the ganglion, to form the 
trunk. 

Characters of the roots. Besides variations in the relative size of 
the two roots, the following characters are to be noted :— 

Union of the fibrils. The fibrils of contiguous anterior roots may Route cele 
be intermingled, and the fibrils of the neighbouring posterior roots join, 
may be connected in a like manner; but the anterior is never mixed 
with the posterior root. 

Size of the roots to each other. The posterior root is larger than Sates 
the anterior, except in the suboccipital nerve; and the number of : 
the fibrils is also greater. Further, the posterior is proportionally Deere 
larger in the cervical than in any other group ; in the dorsal nerves jn ve 
there is but a very slight difference in favour of the hinder root. 

Size of both roots along the cord. Both roots are larger where the ae can 
nerves for the limbs arise, than at any other part of the cord; and down. 
they are greater in the nerves to the lower than in those to the 
upper limbs. They are smallest at the lower extremity of the cord. 

Direction and length of the roots. As the apertures of transmission eas ae ‘ 
from the spinal canal are not opposite the place of origin of the ; 
nerves, the roots must be directed more or less obliquely. This 
obliquity increases from above down; for in the upper cervical 
nerves the roots are horizontal, but in the lumbar and sacral nerves aa 
they have a vertical direction around the end of the medulla spinalis. °°"'°"”” 
The appearance of the long fibrils around the end of the cord (fig. 

124) resembles the extremity of a horse’s tail, and bears appro- eis 
priately the term cauda equina. —equina. 

The length of the roots increases in proportion to their obliquity. Lensara 
Between the origin and the place of exit of the roots of the lower cer- 
vical nerve the increase amounts to the depth of one vertebra ; in the from above 
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lumbar and sacral nerves each succeeding root becomes a vertebra 
longer, for the cord does not reach beyond the first lumbar vertebra. 

Place of union of the roots. Commonly the roots unite as before 
stated in the intervertebral foramina; and the trunk of the nerve 
bifurcates at the same spot into anterior and posterior primary 
branches (fig. 123, d and e). But deviations from this arrange- 
ment are found at the upper and lower ends of the spinal column 
in the following nerves. 

The roots of the first two cervical nerves join on the neural 
arches of the corresponding vertebra; and the anterior and poste- 
rior primary branches diverge from the trunks in that situation. 

In the sacral nerves the union of the roots takes place within the 
spinal canal; and the primary branches of the nerves issue by the 
apertures in the front and back of the sacrum. 

The roots of the coccygeal nerve are also united in the spinal canal ; 
and the anterior and posterior branches of its trunk escape by the 
lower aperture of that canal. 

Situation of the ganglia. The ganglia are placed commonly in the 
intervertebral foramina, but where the position of those apertures 
is irregular, as at the upper and lower extremities of the spinal 
column, they have the following situation :—In the first two nerves 
they lie on the neural arches of the atlas and axis. In the sacral 
nerves they are contained in the spinal canal. In the coceygeal 
nerve the ganglion is also within the canal, and about the middle 
of the long posterior root (Schlemm). 

VESSELS OF THE SPINAL Corp. The arteries on the surface of the 
cord are anterior and posterior spinal. 

The anterior spinal artery occupies the middle line of the cord 
beneath the fibrous band before alluded to in that position. It 
begins by the union of two small branches of the vertebral artery 
(p. 180); and it is continued to the lower part of the cord by a 
series of anastomotic branches, which are derived from the vertebral 
and ascending cervical arteries in the neck, and from the intercostal 
arteries in the Back. Inferiorly it supplies the roots of the nerves 
forming the cauda equina, and ends on the central fibrous prolonga- 
tion of the cord. The branches of this artery ramify in the pia 
mater, some entering the median fissure. 

The posterior spinal arteries, one on each side, are continued from 
the upper to the lower part of the cord, behind the roots of the 
nerves. These vessels are furnished from the same source as the 
anterior, and their continuity is maintained by a series of anasto- 
motic branches, which enter the canal along the spinal nerves. 
Dividing into small branches, the vessels of opposite sides form a 
free anastomosis around the posterior roots, and some offsets enter 
the posterior fissure of the cord. 

The veins of the spinal cord are very tortuous and form a plexus 
on the surface. At intervals larger trunks arise, which accompany 
the spinal nerves to the intervertebral foramina, and end in the 
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with the intraspinal veins, these join in the skull the inferior cere- 


bellar veins, or the inferior petrosal sinuses. 

The sPINAL corD (medulla spinalis) is the 
cylindrical elongated part of the cerebro-spinal 
centre,which is enclosed within the spinal canal. 
Invested by the membranes before examined, 
the medulla occupies about two thirds of the 
length of the vertebral canal, and is much 
smaller than the bony case surrounding it. 

The extent of the spinal cord is from the 
upper border of the atlas to the lower border 
of the first lumbar vertebra, but its termination 
inferiorly may be a little higher or lower than 
that spot. In the embryo before the third 
month the medulla reaches throughout the 
spinal canal, but it gradually recedes as the 
surrounding bones enlarge faster than it, until 
it takes the position it has in the adult. Its 
length is usually from fifteen to eighteen 
inches. 

Superiorly the cord joins the medulla oblon- 
gata ; and inferiorly it becomes pointed, being 
sometimes marked by one or two swellings, and 
ends in the fibrous prolongation, named the 
central ligament of the cord or filum terminale 
(fig. 124, d). 

The size of the spinal cord is much increased 
where the nerves of the limbs are attached. 
There are therefore two enlargements on it, 
viz. cervical and dorsal: the one in the neck 
reaches from the third cervical to the first dorsal 
vertebra ; the other in the Back is smaller, and 
is on a level with the last dorsal vertebra. In 
the upper enlargement the greatest thickness 
is from side to side; but in the lower swelling 
the measurement from before back rather ex- 
ceeds the other. 

Whilst the pia mater remains on the cord, 
the anterior surface is distinguished from the 
posterior by a central fibrous band and the 
anterior spinal artery ; and by the irregular 
line of the anterior nerve-roots, which approach 
the middle towards the lower end. 

Dissection. For the examination of the struc- 
ture the student should possess a piece of the 


medulla which has been hardened in spirit, for the cord which is 


* Membranes of the spinal cord laid open, to show the lower end of the 
cord with the filum terminale. «. Dura mater, and 6, the fibrous band fixing 
it to the coccyx. ¢. Pointed lower end of the cord. d, Filum terminale of 


the cord. 
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obtained from the spinal canal at this period, is not fitted for the 
purpose of dissection. Supposing the pia mater removed from the 
surface, with the roots of the nerves left on one side, the student 
will be able to observe the following divisions of the medulla. 
Fissures or THE Corp (fig. 125). On the anterior and posterior 


. aspects of the cord is a median longitudinal cleft—the anterior and 


posterior median fissures, which mark its division into halves ; and 
along the line of the posterior roots of the nerves, in each half, is 
another slit—the lateral fissure. 

The anterior median fissure (fig. 125) is wider than the posterior, 
and penetrates about one third of the thickness of the medulla: it 

is lined by a piece of the pia mater, 

Fig. 125.* and is deepest towards the lower end 

of the cord. White medullary substance 

lines the fissure ; and in the bottom of 

it the white fibres are transverse, and 

are separated by apertures for blood- 
vessels. 

The posterior median fissure (fig. 125) 
is not so wide, or so well marked as 
the anterior ; but it is best seen at the 
upper part of the neck, and in the lower 
or dorsal enlargement. Vessels of the 
posterior surface of the cord enter it. 

The lateral fissure is situate along the line of attachment of the 
fibrils of the posterior roots (fig. 125, d). 

Between the lateral and posterior median fissures is a slight groove 
on the surface (fig. 125, e). 

Sometimes a lateral fissure is described along the line of origin 
of the anterior roots (/), but there is not any cleft in that situation. 

SEGMENTS OF THE Corp. Each half of the cord between the 
median fissures is divided into two parts by the lateral sulcus (fig. 
125, d): the piece in front of that slit and the posterior roots of 
the nerves is called the antero-lateral column (a); and the piece 
behind, the posterior column (0d). 

The antero-lateral- column (fig. 125, a) includes rather more than 
two thirds of the half of the cord, extending backwards to the 
posterior roots of the nerves, and gives attachment to the anterior 
roots. 

The posterior column (fig. 125, b) is situate between the lateral 
fissure (@), with the posterior roots of the nerves, and the central 
median fissure. Near the median fissure is a slight groove (e), 


bes A section of the spinal cord, to show its composition, and its divisions 
Fissures in the middle line are the anterior and posterior median—the anterior 
being the wider. d. The lateral fissure. ¢. The slight groove between the 
lateral and the posterior median fissure, which marks the limit of the posterior 
median column. Columns: a. Antero-lateral.  . Posterior. c. Posterior 
median. Composition: g, Gray crescent, surrounded by white fibres. 
h. Gray transverse commissure, and #, canal of the cord init. J. Posterior 
and k, anterior root of a nerve entering the gray crescent, , 
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which marks off a slender piece, the posterior median column (¢)i: 
this portion is best seen in the cervical part of the cord. 

A central piece, or the commissure of the cord, connects the and com- 
halves of the medulla, and limits the depth of the median fissures, ™5""*- 

Different division of the cord. Each half of the cord is sometimes Different 
divided into three columns—anterior, lateral, and posterior, whose “S!- 
limits are the following :—The anterior reaches from the anterior 
roots of the nerves to the median fissure in front. The lateral 
column is limited before and behind by the roots of the nerves. 

The posterior with its small posterior median segment, is placed 
between the posterior roots and the median fissure behind. 

ComposiTioN oF THE Corp (fig. 125). A horizontal section of the Cord con- 
medulla shows more distinctly its division into halves, with the SSS 8ty 
commissural or connecting piece between them. The same cut matter. 
demonstrates the existence of a mass of gray matter in the interior, 
which is arranged in the form of two crescents (one in each half) 
united by a cross piece, and surrounded by white substance. 

The commissure (fig. 125, h) consists of two parts, viz., a trans- The com- 
verse band of gray matter, with a white stratum in front. ere 

The gray transverse band (gray commissure) connects the The gray 
opposite crescents, and consists of nerve cells, and of transverse P95 
nerve fibres derived from the halves of the cord and the roots of 
the nerves. 

In its centre is the shrunken canal of the spinal cord (fig. 125, g) its central 
which is best seen in the fetus. It reaches the whole length of the be 
medulla, and a cross section of the cord shows it as a round spot. 

Above, it opens on the floor of the fourth ventricle, and below it is 
continued into the filum terminale. It is lined by a columnar lined by 
ciliated epithelium, and is obstructed by a granular material near °Pihelium. 
the upper opening (Clarke). 

The white piece of the commissure is formed partly by fibres of The white 
the anterior column; and partly by fibrils of the anterior roots of P”™ 
the nerves, which here decussate as they cross from the one half to 
the other. It is best marked opposite the enlargements on the 
cord, and is least developed in the dorsal region. 

The half of the medulla. In the half of the cord as in the com- ane half of 

P ° : : : e cord. 
missure, gray and white portions exist; the former is elongated from 
before back, being crescentic in shape as before said, and is quite 
surrounded by the latter. 

The gray crescent (g) is semilunar in form, with the horns or The cres- 
cornua of the crescent directed towards the roots of the nerves, “” 
and the convexity to the middle line (fig. 125). The crescentic 
masses in the opposite halves of the cord are united by the gray 
commissure. 

The posterior cornu is long and slender (fig. 126, *), and reaches zosieaa 
near the fissure along the attachment of the posterior nerve-roots. ; 
At its extremity, where it is slightly enlarged, it is encased with a 
rather transparent stratum of small nerve cells, which has been 
named the substantia gelatinosa (fig. 126, *). 


The anterior cornu (fig. 126, *) is shorter and thicker than the ae 
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other, and projects towards the anterior roots without reaching the 
surface. Its end has an irregular or zigzag outline. 

Mr. Clarke describes two special collections of cells, one on the 
outer and the other on the inner side of the gray crescent, which 
extend through the cord below the cervical swelling, and with 
which the roots of the nerves are connected.* : 

The inner group, or the posterior vesicular column (fig. 126, 8) is 
close behind the transverse commissure (°) ; 
whilst the outer group, or the intermediate 
tract (°) is placed outside the crescent, 
about midway from front to back. The 
first is best marked in the dorsal enlarge- 
ment, and the last in the upper part of the 
dorsal region. Above the cervical swell- 
ing of the cord only rudiments of those 
tracts remain; and the cells in a line with 
the intermediate tract are traversed by the 
roots of the spinal accessory nerve. 

The white substance of the cord is composed chiefly of nerve 
fibres disposed longitudinally in bundles, so as to give passage to 
intermediate vessels. 

A framework of very fine areolar tissure extends through the 
substance of the spinal cord, supporting the fibres and cells: this 
is continuous with the pia mater on the surface. 

Modifications in the gray and white substance. The white sub- 
stance exceeds the gray in quantity in the neck and back; but it is 
less abundant in proportion to the gray matter in the lumbar region. 

The cornua of the gray crescents decrease in length from above 
down, especially the posterior, and towards the end of the cord they 
blend in one indented or cruciform mass. 

ORIGIN OF THE Nerves. The deep origin of the spinal nerves is 
uncertain, like that of the cranial nerves, but the fibrils in each 
root enter the gray matter of the cord (fig. 125). 

The anterior root (k) traverses the longitudinal fibres of the antero- 
lateral column in distinct bundles ; and entering the anterior cornu 
of the gray crescent, it is resolved into three sets of fibres, external, 
internal, and middle :— 

The outer set penetrate into the antero-lateral column. 

The inner set pass through the anterior column and across the 
median fissure to the opposite half of the cord, decussating with 
like fibres of the opposite side. 


* Further researches on the gray substance of the spinal cord. By J. 
=o Clarke, F.R.S., Philosoph. Trans. of the oat Society for 1859. 

art i. 

+ A representation of the gray substance in the interior of the spinal cord 
near the middle of the dorsal region (Clarke). 1. Posterior cornu (caput 
cornu, Clarke) of the crescent. 2. Anterior cornu. 3. Casing of the sub- 
stantia gelatinosa. 4. Central canal of the cord. 5. Transverse commissure. 
6. Tractus intermedio-lateralis, 7. Cervix cornu of Clarke, reaching from 
the anterior points of the substantia gelatinosa to the level of the canal 
8. Posterior vesicular column. ; 
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The middle set enter the substance of the crescent, and are lost 2nd ne 

in it and in the cells of the intermediate tract. pacientes 
The posterior root (j) pierces chiefly the posterior column of the Posterior 

cord, and enters the posterior cornu of the crescent : but a few 7° 

fibres penetrate by the lateral fissure. It terminates in two bundles 

of fibres. 

One bundle courses round the outer side of the vesicular column, joins vesi- 
some fibres enclosing, and others entering it ; and a few fibrils escape ea aa 
into the posterior column of the cord, becoming longitudinal. Tomem 

The second bundle is prolonged into the crescent and the inter- gray com- 
mediate tract, as well as into the transverse commissure behind the MSS and 
central canal of the cord. 

INTRASPINAL VESSELS (fig. 127). Arteries supply the cord and its Vessels of 


Fig. 127.* 
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membranes, and the bodies of the vertebrae. The veins form a re- the spinal 
markable plexus within the canal, but this will not be seen unless “”" 
the veins have been specially injected. 

The intraspinal arteries (a) are derived from the vessels along the Source of 
sides and front of the spinal column, viz. from the vertebral and ane 
ascending cervical in the neck, from the intercostal in the Back, arteries. 
and from the lumbar and lateral sacral below. They are distributed 
after the following plan :— 

As each artery enters the spinal canal by the intervertebral fora- Distribution 
men, it divides into two branches, upper and lower. From the oe 
point of division the branches are directed, one (d) upwards and cord 
the other (c) downwards, behind the bodies of the two contiguous 


vertebra, and join in anastomotic loops with an offset of the intra- 


* TIntra-spinal arteries in the loins (Museum of University College, London). 
a. Branch of the Jumbar artery. 0. Ascending, and ¢, its descending offset. 
d. Offset to the body of the vertebra on each side. e. Central artery formed 
by offsets from the lateral loops. 

+ Intra-spinal veins in the loins. a. Branch to joina lumbar vein. J. 
Anterior longitudinal vein, one on each side. ¢. Veins from the bodies of the 
vertebra. 
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spinal artery above and below. And from the loops offsets (d) are 
furnished to the periosteum and the bodies of the vertebre. Anas- 
tomotic twigs connect the arches across the vertebra. 

The intraspinal vessels produce also a central longitudinal artery 
(e), like that on the front of the spimal cord, which lies on the 
bodies of the vertebra, and is reinforced at intervals by offsets 
from the loops. 

The intraspinal veins (fig. 128) consist of two anterior longitu- 
dinal vessels, which extend the whole length of the spinal canal ; of 
veins inside the bodies of the vertebre ; and of a plexus of veins. 
beneath the neural arches. 

The anterior longitudinal veins (a) are close to the bodies of the 
vertebra, one on each side of the posterior common ligament ; and 
they are irregular in outline, owing to certain constrictions near 
the intervertebral foramina. They receive opposite the body of 
each vertebra the veins (c) from that bone ; and through the inter- 
vertebral foramina they have branches of communication (@) with 
the veins outside the spine in the neck, the dorsal region, the loins, 
and the pelvis. 

Veins of the bodies of the vertebre. Within the canals in the bodies: 
of the vertebre are large veins, which join on the front of the bone 
with veins in that situation. Towards the back of the body they 
are united in an arch, from which two trunks issue by the large 
apertures on the posterior surface. Escaped from the bone, the 
trunks diverge to the right and left, and open into the longitudinal 
veins. 

The posterior spinal veins form a plexus between the dura mater 
and the arches of the vertebrae. A large vein may be said to lie 
on each side of the middle line, which joins freely with its fellow, 
and with the anterior longitudinal vein by lateral branches. Off- 
sets from these vessels are directed through the intervertebral fora- 
mina, to end in the veins (a) at the roots of the transverse pro- 
cesses. 


CHAPTER VII. 
DISSECTION OF THE PERINAUM. 


——+— 
Secrion I. 
PERINZAUM OF THE MALE, 


Directions. The perineum may be allotted with greatest advan- Before the 
‘tage to the dissector of the abdomen ; and its examination should nea 
be made first, as the distinctness of many of the parts is destroyed ter. 
soon after death. Before the body is placed in the position suited 
for the dissection, the student may practise passing the catheter 
along the urethra. 

Position of the body. Whilst the body lies on the Back it is to be Place the 
drawn to the end of the dissecting table, till the buttocks project nein 
slightly over the edge ; and a moderately-sized block is to be placed 
beneath the pelvis, to raise the perineum to a convenient height. 

The legs are to be raised and kept out of the way by the following and fasten 
means :—After the knees have been bent, and the thighs bent dale 
upon the trunk, the limbs are to be fastened with a cord in their : 
raised position. For this purpose make one or two turns of the 

cord round one bent knee (say the right) ; carry the cord beneath 

the table, and, encircling the opposite limb in the same manner, 

fasten it finally round the right knee. When the position has been 
arranged, let the student raise the scrotum, and place a small piece 

of cotton wool or tow within the anus, but let him avoid distending 

the rectum. 

Superficial limits and marking. The perinewal space in the male is The surface, 
limited, on the surface of the body, by the scrotum in front, and by limits. 
the thighs and buttocks on the sides and behind. 

This region is of a dark colour, and is covered with hairs. In 
the middle line is the aperture of the anus, which is posterior to a The anus, 
line extended from the anterior part of the one ischial tuberosity 
to the other. In front of the anus the surface is slightly convex 
over the urethra, and presents a longitudinal prominent line or raphé, the raphé, 
which divides this part of the space into two halves. Between the hollow on 
anus and the tuberosity of the hip bone the surface is somewhat ads Ore 
depressed over the hollow of the subjacent ischio-rectal fossa, 
especially in emaciated bodies. 

The margin of the anal aperture possesses numerous converging 
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folds, but these are more or less obliterated by the position of the 
body and the distension of the rectum ; and projecting oftentimes: 
through and around the opening are some dilated veins (hamor- 
rhoids). 

Deep boundaries. The deep boundaries of the perinzal space will 
be ascertained, in the progress of the dissection, to correspond with 
the inferior aperture or the outlet of the pelvis. The limits may 
be seen on a dry or prepared pelvis, on which the ligaments remain 
entire ; and the student should trace on the body the individual 
boundaries with his finger. In front is the arch of the pubes; and. 
at the posterior part is the tip of the coccyx, with the great gluteal 
muscles. On each side in front is the portion of the innominate: 
bone which forms the pubic arch, viz. from the pubes to the ischial 
tuberosity ; and still further back is the great sacro-sciatic ligament 
extending from the tuber ischii to the tip of the coccyx. This: 
region sinks into the outlet of the pelvis as far as the recto-vesical 
fascia, which forms its floor. 

Form and size. The interval included within the boundaries 
above said has the form of a lozenge, and measures about four 
inches from before backwards, and three inches between the ischial 
tuberosities. 

Depth. The depth of the perineum from the surface to the floor 
may be said to be generally about three inches at the anus, but this 
measurement varies in different bodies ; and it amounts to about an 
inch near the pubes. 

Division. A line from the front of the tuberosity of one side to 
the corresponding point on the other, will divide the perineal space 
into two triangular parts. The anterior half (urethral) contains the 
penis and the urethra, with their muscles and vessels and nerves. 
The posterior half (rectal) is occupied by the lower end of the 
large intestine, with its muscles, &c. 


POSTERIOR HALF OF THE SPACE. 


This portion of the perineal space contains the lower end of the 
rectum, surrounded by its elevator muscle and the muscles acting 
on the anus. The gut does not occupy however the whole of the 
interval between the pelvic bones ; for on each side is a space, the 
ischio-rectal fossa, in which is contained much loose fat, with the 
vessels and nerves for the supply of the end of the gut. 

Dissection (fig. 129). The skin is to be raised from this part of 
the perineum by the employment of the following cuts :—One is 
to be made across the perineum at the front of the anus, and is to 
be extended rather beyond the ischial tuberosity on each side. A 
second is to be carried a little behind the tip of the coceyx in the 
same direction, and for the same distance. The two transverse 


of sphincter cuts are to be connected by carrying the knife along the middle 


and around the anus. The flaps of skin thus marked out, are to be 
raised and thrown outwards from the middle line: in det 


achin 
the skin from the margin of the anus, the superfici : 


al subcutaneous 
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sphincter muscles may be injured without care, for they are close to and sub- 
the skin, without the intervention of fat. The dissector should pies 
trace the sphincter back to the coccyx, and forwards for a short a 
distance beneath the skin ; and define a fleshy slip at each side in 

front and behind to the subcutaneous fatty layer. 

The next step is to bring into view the ischio-rectal hollow Difference 
between the side of the rectum and the tuberosity of the hip bone. ite ae 
On the left side the fat is to be cleaned out of it without reference ¢¢ta! fossir. 
to the vessels and nerves, but on the opposite side a special dissec- 
tion is to be made of them. To take out the fat from the left fossa, 
begin at the outer margin of the sphincter ani, and proceed forwards pigsection 
and backwards. In front the dissection should not extend farther ofleftischio- 
than the anus, whilst behind it should lay bare the margin of the eae 
gluteus maximus. On the inner side of the hollow the levator ani 
(sometimes very pale) is to be dissected. On the outer boundary 
the pudic vessels and nerve should be denuded : they lie in a canal 
formed by fascia, and at some distance from the surface. 

On the right side it is not necessary to clean the muscular fibres, On right 
when following the vessels and nerves. If the student begins at a oy sn 
the outer border of the sphincter, he will find the inferior hamor- 2¢Ves- 
thoidal vessels and nerve, which he may trace outwards to the pudic 
trunks: some of the branches, which join the superficial perineal 
and inferior pudendal nerves, are to be followed forwards. In the 
posterior angle of the space seek a small offset of the fourth sacral 
nerve ; and external to it, one or more branches of the sciatic nerve 
and vessels turning round the border of the gluteus. Near the front 
of the fossa is a superficial perineal artery and nerve (of the pudic); 
and the last, after communicating with the hemorrhoidal nerve, 
leaves the fossa. A second perinzeal nerve with a deeper position 
may be found at the front of the hollow. 

The ISCHIO-RECTAL Fossa (fig. 129) is the space intervening Situation 
between the rectum and the ischial part of the innominate bone. ° 185. 
It is a somewhat conical interval, uncovered by muscle, which is Form, 
larger behind than before, and diminishes in width as it sinks into Dimensions. 
the pelvis. Its width is about one inch at the surface ; and its 
depth about two inches at the outer part. It is filled by a soft 
granular fat. 

The inner or longest side of the space is very oblique, and is Boundaries. 
bounded by the levator ani (D), together with the coccygeus muscle 
posteriorly ; but the outer side is vertical, and is formed by the 
obturator muscle and the fascia covering it. In front it is limited 
by the triangular ligament (to be afterwards seen) ; and behind are 
the great sacro-sciatic ligament, and the largest gluteal muscle. 

Towards the surface it is covered by the teguments, and is overlaid 
in part by the gluteus E and the sphincter externus A. 

Position of vessels. Along the outer wall lie the pudic vessels and Putte 
nerve (@), which are contained in a tube of fascia; opposite the ete wall, 
ischial tuberosity, they are situate an inch and a half from the 
surface, but towards the front of the space they approach to about 


half an inch from the edge of the pubic arch. Crossing the centre 
EE2 
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of the hollow are the inferior hemorrhoidal vessels and nerve (4), 
—branches of the pudic. At the anterior part, for a short distance, 
are two superficial perineal nerves (*) (of the pudic) ; and at the 
posterior part is a small branch of the fourth sacral nerve (); with 
cutaneous offsets of the sciatic vessels (c) and nerve (*) bending 
round the gluteus. st 
Into this space the surgeon sinks his knife in the first incisions 
in the lateral operation of lithotomy ; and as he carries it from 


Fig, 129.* 
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before backwards, he will divide the superficial hemorrhoidal vessels 
and nerve. 

Muscues. Connected with the lower end of the rectum are four 
muscles, viz. a fine cuticular muscle, and two sphincters (external 
and internal) with the levator ani. 

Corrugator cutis anit (fig. 129, ®). This thin subcutaneous layer 
of involuntary muscle surrounds the anus with radiating fibres. 
Externally it blends with the subdermic tissue outside the internal 
sphincter ; and internally it enters the anus and ends in the sub- 
mucous tissue within the sphincter. 


* A view of the dissection of the rectal half of the perinzeum (Illustrations 
of Dissections). Muscles: a. External sphincter. 3. Corrugator cutis, only 
part left. o. Internal sphincter. p. Levator ani. x. Gluteus maximus. 
Arteries: a. Trunk of the pudic artery. 0. Inferior hemorrhoidal.  c. 
Branches of the sciatic. Nerves: 1. Inferior hemorrhoidal. 2. Superficial 
perineal. 3. Perineal branch of the fourth sacral. 4. Small sciatic. 

+ Illustrations of Dissections, p. 243. Lond. 1865. 
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Action. By the contraction of the fibres the skin is raised into vse. 
ridges radiating from the anus, such as may be seen when that 
aperture is firmly closed. 

The EXTERNAL spuHtncrer (fig. 129, “) (sphincter ani externus) is External 
a flat, thin, orbicular muscle, which surrounds the lower part of the pace 
rectum. The fibres form ellipses around a central aperture, as in 
other orbicular muscles. It arises posteriorly by a fibrous band Origin. 
from the back of the coccyx near the tip, and by fleshy fibres on 
each side from the subcutaneous fatty layer. Its fibres pass for- 
wards to the anus, where they separate to encircle that aperture; and 
in front they are inserted into the central point of the perineum, and Insertion. 
into the superficial fascia by a rather wide fleshy slip on each side. 

The sphincter is close beneath the skin, and conceals partly the Connec- 
levator ani. The outer border projects over the ischio-rectal fossa, “°° 
and the inner is contiguous to the internal sphincter. 

Action. The muscle gathers into a roll the skin around the anus, Use: 
and occludes the anal aperture : by its contraction it makes tense 
also the central point of the perineum. 

Commonly the fibres are in a state of involuntary slight contrac- usual state, 
tion, but they may be firmly contracted under the influence of the will. unusual. 

The INTERNAL SPHINCTER (fig. 129, ©) (sphincter ani internus) is Internal 
situate around the extremity of the intestine, internal to the pre- ce 
ceding muscle, and its edge will be seen by removing the corrugator 
and the mucous membrane. The fibres of the muscle are pale, fine if part or 
in texture, quite separate from the surrounding external sphincter, sete etiiie: 
and encircle the lower part of the rectum jin the form of a ring 
about half an inch in depth. The muscle is a thickened band of 
the involuntary circular fibres of the large intestine, which is not 
attached to the bone. 

Action. This sphincter assists the external in closing the anus ; Use. 
and its contraction is altogether involuntary. 

The LEVATOR ANI muscle (fig. 129, ?) can be seen only in part ; Insertion of 

_ - levator ani 
and the external sphincter may be detached from the coccyx, in 
order that its insertion may be more apparent. The muscle descends 
from its origin at the inner aspect of the hip bone, and is inserted into coccyx 
along the middle line from the coccyx to the central point of the *™)ven"’r 
perineum :—The most posterior fibres are attached to the side of it; 
the coccyx ; and between that bone and the rectum the muscles of 
opposite sides are united in a median tendinous line. The middle into rectum, 
fibres are blended with the side of the intestine (rectum). And the ieee ee 
anterior are joined with the opposite muscle, in front of the rectum, perineum. 
in the central point of the perineum. 

This muscle bounds the ischio-rectal fossa on the inner side, and poe 
unites with its fellow to form a fleshy layer, convex downwards, ; 
through which the rectum is transmitted. Deeper than the muscle 
is the recto-vesical fascia. Along the hinder border is placed the 


coccygeus. 


Action. Its action on the rectum is to elevate and invert the lower Use on Pwler 
end of the gut after this has been protruded and everted in the Teva Mar 


passage of the feces. 
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DISSECTION OF THE PERINZUM. 


With the description of the muscle in the pelvis its action on the 
urethra will be referred to. 

Arrertgs (fig. 129). The pudic artery, with its inferior haemor- 
rhoidal branch, and other small offsets of it and the sciatic, are now 
visible. ‘ 

The pudic artery (a) is derived from the internal iliac in the pelvis, 
and ascending to the genital organs, distributes offsets to the 
perineum ; one portion will be laid bare in the hinder, and the other 
in the anterior half of the permeum. 

As now seen, the vessel enters the posterior part of the ischio- 
rectal fossa, and courses forwards along the outer wall at the depth 
of one inch and a half behind, but of only half an inch at the fore 
part. It is contained in an aponeurotic sheath which attaches it to 
the obturator fascia. The usual companion veins lie by its side ; 
and two nerves accompany it, viz. the trunk of the pudic, and the 
perineal branch of the same nerve which is nearer the surface. Its 
offsets in the posterior half of its course are the following :— 

The inferior hemorrhoidal branch (b) arises internal to the ischial 
tuberosity ; it sends offsets inwards across the ischio-rectal fossa 
to the teguments, and the sphincter and levator ani muscles. On 
the rectum it anastomoses with the upper hemorrhoidal branch, and 
with the artery of the opposite side. In a well injected body 
cutaneous branches may be seen to run forwards to the anterior 
part of the perineum, and to communicate with the superficial 
perineal branch. 

Small muscular branches cross the front of the ischio-rectal fossa, 
and supply the anterior part of the levator ani muscle. 

The branches of the sciatic artery (c) appear on the inner aspect 
of the gluteus maximus at the back of the fossa; some end in that 
muscle, and others are continued round its border to the fat. 

Veins accompany the different arteries, and have a like course 
and ramification: the pudic end in the internal iliac. 

NERVES (fig. 129). The nerves to be learned in this part of the 
perineum are, the trunk of the pudic and its inferior hemorrhoidal 
and perineal branches; an offset of the fourth sacral; and some 
branches of the small sciatic. 

The pudic nerve comes from the sacral plexus, and accompanies 
the artery to the genitals. In the anal half of the perineum it is 
placed deeper than the artery, and furnishes the two subjoined 
branches. 

The inferior hemorrhoidal branch (1) crosses the ischio-rectal fossa, 
and reaches the margin of the anus, where it terminates in offsets: 
to the integument and the sphincter muscle. Other cutaneous off- 
sets of the nerve turn forwards over the fossa, and communicate 
with one of the superficial perinwal nerves, and with the inferior 
pudendal (of the small sciatic) on the margin of the thigh. 

The perineal branch arises about half way along the fossa, and 
becomes superficial to the blood-vessels. It is larger in size than 
the continuation of the nerve to the penis, and divides into cutane- 
ous, muscular, and genital offsets. Its two cutaneous offsets (super- 
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ficial perineal) may be seen on the right side, where they lie oftsets to 
for a short distance in the ischio-rectal fossa. the tegu- 
The hemorrhoidal branch of the fourth sacral nerve (*) reaches see of 
the ischio-rectal fossa by piercing the fibres of the levator ani, sacral nerve 
Appearing in the posterior part of the fossa, near the coccyx, the 
nerve ends by supplying the external sphincter, and the integuments ae J 
behind the anus. and skin, 
One or two cutaneous branches of the small sciatic nerve (*) tum oe of 
round the lower border of the gluteus, in their course to the tegu- sciatic. 
‘ments on its surface. 


ANTERIOR HALF OF THE PERINEZAL SPACE. 


In the anterior part of the perineal space are lodged the crura of Urethral 
the penis, and the tube of the urethra as it courses from the interior “* 
of the pelvis to the surface of the body. Placed about midway ed 
between the bones, the urethra is supported by the triangular Position of 
ligament of the perineum, and by its union with the penis. oo 

Muscles are collected around the urethra to aid in the expulsion 
-of the contents of that tube: some of these are superficial to, and 
some within the triangular ligament. 

The vessels and nerve lie along the outer side, as in the posterior 
half, and send inwards offsets. 

Dissection (fig. 180). To raise the skin from the anterior part of Incisions to 
the perineum, a transverse cut is to be made at the back of the Ts? the 
-scrotum, and is to be continued for a short distance (two inches) on 
each thigh. A second incision along the middle line will allow the 
flaps of skin to be reflected outwards. After the removal of the Blow up 
-skin the subcutaneous fat (superficial fascia) which covers the aa a 
front of the perineal space, is to be blown up by means of a pipe retlect it. 
introduced beneath it posteriorly. Each side is to be inflated to 
demonstrate a partition along the middle line, and a septum between 
the perineal space and the thigh which prevents the air passing to 
the limb. 

The student is next to cut through the superficial fascia on the 
left side from the scrotum to the ischio-rectal fossa; and after 
reflecting it, and removing loose fatty tissue, its line of attachment 
to the bones externally, and to the triangular ligament posteriorly, 
will be brought into view. The septum along the middle line should 
be also defined. To demonstrate more completely the attachment Detine parti- 

* : ° tion between. 
of this subcutaneous layer to the pubic arch between the perineal thigh ana 
space and the thigh, it will be necessary to take away from the left erie 
limb the fat on the fascia lata, external to the line of the bone. 

In the fat of the thigh on the right side the student should seek on right 
the inferior pudendal nerve, which pierces the fascia lata one inch paar 
anterior to the tuber ischii, and about the same distance from the pudeu 
margin of the pubic arch ; and should trace its junction in the fat ; 
with the inferior hemorrhoidal nerve. Afterwards the nerve is to 
be followed forwards to where it enters beneath the superficial 


fascia in the middle line. 
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Superficial The subcutaneous fatty layer or the superficial fascia of the ‘paced 
Macias half of the perineum is continuous with that of the adjoining 
regions ; and its depth, and the quantity of fat in it, will vary with 
the condition of the body. It resembles the corresponding stratum 
its thickness of the groin and upper part of the thigh, in consisting of two 
varies. . . 
different portions. 

Superficial One, a subcutaneous fatty part, continuous with that of the rest 
a of the body, which loses its fat towards the scrotum, and obtains 
there involuntary muscular fibres. ' _ 

The other deeper, but more membranous part, 1s of limited extent, 


Fig. 130.* 


deep part. and is connected with the firm subjacent structures. Externally it 
is fixed to the pubic arch of the hip-bone, outside the line of the 
crus penis and its muscle, extending as low as the ischial tuberosity. 
Posteriorly the stratum bends down to join the triangular ligament 
of the urethra ; but in front it is unattached, and is continued to 

Formsa — the scrotum and penis. By means of similar connections of the 

4 oe ad *" membrane on both sides, a space is enclosed over the anterior half 

this dividea Of the perineum. From its under surface a septum dips down- 

byaseptum. wards in the middle line, and divides posteriorly the subjacent 
space into two ; but anteriorly this partition is less perfect, or may 
disappear. 


* Superficial dissection of the anterior half of the perinzum (Illustrations 
of Dissections). Muscles: a. Ejaculator urine. 8. Erector penis. o. Trans- 
versalis perinzi. ». Levator ani. xu. Gluteus maximus. G. Crus penis. 4. 
Urethra. Arterics: a. Transverse perinwal. 06. Superficial perineal. c. 
Branch of sciatic. Nerves: 1. Inferior hemorrhoidal. 2 and 3. Superficial 
perineal, 4. Inferior pudendal. 
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Air blown beneath the fascia passes forwards to the scrotum ; Course of 
and this direction is given to it by the deep connections of that tone 
membrane with parts around. Should urine be effused beneath the urine. 
superficial fascia, the fluid will necessarily be directed forwards, 
like the air, through the scrotum to the penis and the front of the 
abdomen. 

Dissection. The superficial vessels and nerves are to be dissected Dissection 
on the right side of the permeum, by cutting through the super- yrs. 
ficial fascia in the same manner as on the left side. The long pe sete 
slender artery then visible is the superficial perineal, which gives oom 
a transverse branch near its commencement. ‘Two superficial 
perinzeal nerves accompany the artery ; and the inferior pudendal 
nerve is to be traced forwards to the scrotum. Communications 
are to be sought between these nerves anteriorly, and between one 
of the perineal and the inferior hemorrhoidal posteriorly ; and all 
the nerves are to be followed backwards. 

Arreries (fig. 130). The superficial and transverse perinzal Superficial 
arteries beneath the fascia are branches of the pudic, and are two bes - 
or three in number. 

The superjicial perineal branch (fig. 130, b), arising at the fore superficial 
part of the ischio-rectal fossa, runs over or under the transverse P™*#! 
muscle, and beneath the superficial fascia to the back of the . 
scrotum, where it ends in flexuous branches. As the vessel lies ends in 
internal to the pubic arch, it supplies offsets to the muscles beneath ; °°" 
and in front it anastomoses with the external or superficial pudic 
branches of the femoral artery. Sometimes there is a second and supplies. 
perineal branch. saa 

The transverse artery of the perineum (fig. 130, a) arises from transverse 
the preceding, and is directed transversely to the middle of the *try- 
perineal space, where it is distributed to the integuments and the 
muscles between the urethra and the rectum. It anastomoses with 
the one of the opposite side. 

Branches of veins accompany the arteries, and open into the Veins with 
trunk of the pudic vein: those with the superficial perineal artery ?*"*- 
are plexiform at the scrotum. 

Nerves (fig. 130). There are three cutaneous nerves of the scrotum Cutaneous 
on each side, viz. inferior pudendal of the small sciatic, and two super- peta 
ficial perineal branches of the pudic nerve. 

The superficial perineal nerves, two in number, are named anterior eae 
and posterior from their relative position: both arise in the ischio- y{a° 
rectal fossa from the perinzal branch of the pudic nerve (p. 422). 

The poster‘or branch (°) is continued forwards, beneath the super- Posterior 
ficial fascia, with the artery of the same name to the back of the (780s {ss 
scrotum. Whilst in the fossa the nerve gives inwards an offset to scrotum, 
the integuments in front of the anus ; and this communicates with 
the inferior hemorrhoidal nerve. 

The anterior branch (*) passes under the transverse muscle, and aug Beds 
accompanies the other to the scrotum. Muscular offsets are fur- course as | 
nished by it to the levator ani and the other superficial muscles. Boston 


The superficial perineal branches communicate with one another, 
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and the posterior is joined by the inferior pudendal nerve. At the 
scrotum they are distributed by long slender filaments, which reach 
as far as the under surface of the penis. In the female these 
nerves supply the labia pudendi. 

Other muscular branches of the pudic will be afterwards exa- 
mined (p. 431). : 

The inferior pudendal nerve (*) is a branch of the small sciatic. 
It pierces the fascia lata about one inch in front of the ischial 
tuberosity, and enters beneath the superficial fascia of the perineum, 
to end in the outer and fore parts of the scrotum. Communica- » 
tions take place between this nerve, the inferior hemorrhoidal, and 
the posterior of the two superficial perineal branches. In the 
female the inferior pudendal nerve is distributed to the labium. 

Dissection. For the display of the muscles, the fatty layer, as 
well as the vessels and nerves of the left side, must be taken away 
from the anterior half of the perineal space. Afterwards a thin 
subjacent aponeurotic layer is to be removed from the muscles. 
Along the middle line lies the ejaculator urine ; and in cleaning it 
the student is to follow two fasciculi of fibres from it on the same 
side,—one in front, the other behind. On the outer part of the 
space is the erector penis. And behind, passing obliquely between 
the other two, is the transverse muscle. 

The student should seek, on the right side, the branches of the 
two superficial perineal nerves to the underlying muscles; and 
beneath the transversalis, an offset of the perineal branch which 
supplies the deep muscles and the urethra. 

Muscles (fig. 130). Superficial to the triangular ligament in the 
anterior half of the perineal space, are three muscles, viz. the 
erector penis, the ejaculator urine, and the transversalis perinei. 
Other muscles of the urethra are contained between the layers of 
the triangular ligament, and will be subsequently seen. 

Central point of the perineum. Between the urethra and the rectum 
is a white fibrous spot, to which this term has been applied. It 
occupies the middle line, half an inch in front of the anus. In it 
the muscles acting on the rectum and the urethra are united ; and 
it serves as a common point of support to the space. 

The ERECTOR PENIS (fig. 130, ®) is the most external of the three 
muscles, and is narrower at each end than in the middle. It covers 
the crus penis; and its fibres arise from the ischial tuberosity 
farther back than the attachment of the penis, and from the bone 
on each side of the crus. Superiorly the muscle is inserted into the 
inner and outer surfaces of the crus penis. It rests on the root of 
the penis and the bone. 

Action. The muscle compresses the crus penis against the sub- 
jacent bone, and retards the escape of the blood from that organ 
by the veins : in that way it will contribute to the continuance of 
distention. 

The EJACULATOR URINE muscle (fig. 130, 4) lies on the urethra. 
The muscles of opposite sides unite by a median tendon along the 
middle line and in the central point of the perineum (origin). The 
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fibres are directed outwards, curving around the convexity of the origin at 
urethra, and give rise to a thin muscle, which has the following ™de line. 
énsertion :—The most posterior fibres are lost on the front of the 
triangular ligament. The anterior fibres, which are the longest 

and best marked, are inserted into the penis on its outer aspect Insertion by 
before the erector ; and, according to Kobelt,* they send a ten- ‘ree parts. 
dinous expansion over the dorsal vessels of the penis. Whilst the 

middle or intervening fibres turn round the urethra, surrounding it 

for two inches, and join its fellow by a tendon. 

The ejaculator muscle covers the bulb and the urethra for three Surrounds 
inches in front of the triangular ligament.t If the muscle be cut ENS. 
through on the right side, and turned off the urethra, the junction 
with its fellow above that tube will be apparent. 

Action. The two halves, acting as one muscle, can diminish the Use, 
urethra, and eject forcibly its contents. During the flow of fluid 
in micturition the fibres are relaxed, but they come into use at the 
end of the process, when the passage has to be cleared. The action voluntary 
is involuntary in the emission of the semen. eel 

The TRANSVERSALIS PERINEI (fig. 130, ©) is a small thin muscle, Transversa- 
which lies across the perineum opposite the base of the triangular ico 
ligament. Arising from the inner surface of the pubic arch near Ovgin. 
the ischial tuberosity, it is inserted into the central point of the Ends in 
perineum with the muscle of the opposite side, and with the point. 
sphincter ani and the ejaculator urine. Behind this muscle the 
‘superficial fascia bends down to join the triangular ligament. 

Sometimes there is a second small fleshy slip, anterior to the Accessory 
transversalis, which has been named transversalis alter ; this throws nae 
itself into the ejaculator muscle. 

Action. From the direction of the fibres the muscle will draw Use. 
backwards the central point of the perinzeum, and help to fix it, pre- 
paratory to the contraction of the ejaculator. 

The three muscles above described, when separated from each A triangular 
other by the dissection, limit a triangular space, of which the ejacu- {22ce We, 
lator urine forms the inner boundary, the erector penis the outer three 
side, and the transversalis perinei muscle the base. In the area ag 
of this interval is the triangular ligament of the urethra, with 
the superficial perineal vessels and nerves. Should the knife the knife 
enter the posterior part of this space during the deeper incisions ane 
in the lateral operation of lithotomy, it will divide the transverse tomy. 
muscle and artery, and probably the superficial perinzal vessels and 
nerves. 

Dissection (fig. 131). For the display of the triangular ligament, Dissection 


Z ‘ j : of triangular 
the muscles and the crus penis, which are superficial to it, are to ligament. 


* Die Miannlichen und Weiblichen Wollust-Organe, von G. L. Kobelt, 
1844. 

+ Some of the deeper fibres which immediately surround the bulb, have 
been described as a separate stratum by Kobelt. These are separated from 
the superficial layer by thin areolar tissue, and join the corresponding part 
of the other muscle by a small tendon above the urethra. The name com- 
pressor hemispherium bulbi has been proposed for it by that anatomist. 
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On the left be detached in the following way :—On the left side the ejaculator 
sem urine is to be removed completely from the front of the ligament, 
and the erector muscle from the crus of the penis. Next, the crus 
penis is to be detached from the bone; but this must be done with 
care so as not to cut the triangular ligament, nor to injure, near 
the pubes, the terminal branches of the pudiec artery and nerve to 
the penis. 
os right On the right side the dissector should trace out beneath the trans- 
; versalis the offsets of the perineal nerve to the deep muscles and 
the urethra, with the vessels accompanying them. 


Fig. 131.* 


Triangular The TRIANGULAR LIGAMENT OF THE URETE 21 0 r 
fasten a es LIGAMENT OF THE URETHRA (fig. 151, ) (perineal 
enh. aponeurosis) occupies the anterior part of the pubic arch, and 


supports the urethral canal. The ligament is triangular in form 
Extent and With its base below ; and it is about one inch and a half in depth. 
poe On each side it is fixed to the pubic arch beneath the crus penis. 
mans Its apex is connected with the symphysis pubis. Its base is turned 
towards the rectum, and is partly attached and partly free ;—in 
the middle line it is connected with the central point of the pen 
neum, whilst laterally it is sloped towards the bone, so that it is 


less deep at the centre than at the sides: connected with the lower 


* Deep dissection of the perinzum (Illustrations of Dissections). Muscles 
A. Erector penis. 3. Hjaculator urine, cut. c. Triangular ligament D. 
External sphincter. ¥. Bulbous part of the urethra. «a. Levator ani. H. 
Deep transverse. 1. Constrictor urethre. Kk. Crus penis, cut Arteriés : 
a. Pudic, in the triangular ligament. 06. Dorsal of penis. é; Cavernous d. 
Deep muscular and urethral branch. Nerves: 1. Pudic trunk. 2 Deep 
perineal or muscular branch. 3. Dorsal of the penis. Ce ai 
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border is a thin fascia which covers the surface of the levator ani 

muscle in the ischio-rectal fossa. Superficial to it are the muscles parts over 
in the anterior half of the perineal space ; and the superficial fascia 

is united to it near the lower border. 

The ligament is composed of two layers of membrane (anterior Consists of 
and posterior) which are united below. The posterior layer is St 
derived from the recto-vesical fascia. The anterior is a separate 
membrane, formed chiefly of transverse fibres, but it is so thin as 
to allow the vessels and the muscular fibres to be seen through it. 

Perforating the fore part of the ligament, about one inch below Apertures 
the symphysis pubis, is the canal of the urethra, F ; but the margin eng 
of the opening giving passage to that tube is blended with the 
tissue of the corpus spongiosum urethre. About midway between for dorsal 
the preceding opening and the symphysis pubis is the aperture for Yuy 274 | 
the dorsal vein of the penis ; and external to this, near the bone on nerves. 
each side, the terminal parts of the pudic artery and nerve to the 
penis (0 and 3) perforate the ligament by separate apertures. 

Between the layers of the ligament are contained the membran- parts 
ous part of the urethra, with its muscles, vessels, and glands; and ag 
the bloodvessels and nerves of the penis. ; 

Dissection. The muscles between the layers of the ligament will Dissection. 
be reached by cutting through with care, on the left side, the 
superficial stratum near its attachment to the bone, and raising and 
turning inwards that piece of membrane. By a little cautious dis- 
section, and the removal of some veins, the following objects will 
come into view with the undermentioned position :— ; 

Parts between the layers of the ligament. Near the base is a narrow Parts in the 
transverse muscle, #, which is directed to the bulb of the urethra, (answar 
Higher up, and crossing inwards from behind the pubic arch, is the _ 
fasciculus of fibres of the constrictor urethra muscle, 1, which sur- 
rounds the membranous part of the urethra. And below the urethra 
are the glands of Cowper. Beneath the bone are the pudic vessels 
(a) and nerve, the former giving its branch to the bulb, and the 
latter being deeper in position; and below the pubes is the sub- 
pubic ligament. Deeper than all, the student will recognise the 
posterior layer of the ligament, continuous with the recto-vesical 
fascia, which separates those parts from the cavity of the pelvis. 

Musctes. The two muscles connected with the membranous part Musclesot | \/ 
of the urethra, are, deep transverse, and constrictor of the urethral “t™"™ v\ 

assage. 

; The DEEP TRANSVERSE MUSCLE (fig. 131, H) (elevator urethree, Deep trans- 
Santorini) is a thin flat band on a level with the base of the tri- as 
angular ligament. It arises externally from the pubic arch of the Origin. 
innominate bone, and is directed below the tip of the bulb and the Termina- 
membranous part of the urethra to the middle line, where it joins ae 

the muscle of the opposite side, and is inserted into the central 

point of the perineum. 

The muscle conceals Cowper’s gland, and is frequently placed Connec- 
over the artery of the bulb. The transvers2 muscle is not always s 
separate from the following. 


—————— 
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Action. Like the superficial muscle it will fix the central point 
of the perineum. 

The CONSTRICTOR MUSCLE (fig. 131, 1) (constrictor isthmi urethralis) 
encloses the membranous part of the urethra, and consists of trans- 
verse fibres above and below that tube. 

The muscle arises by aponeurotic fibres from the pubic arch above: 
the preceding, and from the posterior layer of the triangular liga- 
ment, but this attachment is not evident unless it has been dissected 
from behind. The fibres pass inwards, and separate near the urethra 
into two layers (fig. 132), of which one (c) passes over, the other 
(d) under that canal ; in the middle line they unite (sometimes by 
tendon) with the like parts of the muscle of the opposite side. 

It may be considered a single- 
muscle extending across the 
perineum from one lateral at- 
tachment to the other, and en- 
closing the tube of the urethra, 
like the sphincter ani encircles 
the rectum. 

Action. The muscles of both: 
sides act as a single sphincter 
in diminishing the membranous: 
part of the urethra, and eject- 
ing the contents of the tube. 
Like the ejaculator, they are 
relaxed whilst the urine is 
passing, but the two contract 
forcibly in expelling the last 
of that fluid. 

Involuntary circular fibres within the constrictor muscle surround 
the urethra from the bulb to the prostate, and form a layer about 
goth of an inch thick; they are not fixed to bone, and are con- 
tinuous behind with the circular fibres of the prostate. This layer 
is a portion of the large involuntary muscle, of which the prostate: 
is chief part, surrounding the beginning of the urethra. 

Action. This involuntary layer assists in moving forwards the 
urine and the semen. 

The glands of Cowper will be found by cutting through the trans- 
verse muscle. They are situate below the membranous part of the 
urethra, one on each side of the middle line, and close behind the. 
bulb. Each gland is about the size of a pea, and is made up of 
lobules; and the lobules are composed of small vesicles, which are 
lined by flattened epithelium. 


* The symphysis pubis seen from behind with part of the urinary bladder 
and the prostate, and with the tube of the urethra surrounded by the con- 
strictor muscle (Santorini). a, Bladder cut open: the swelling of the prostate 
surrounds it in front. 0. Constrictor urethre :—c. Part of the muscle above 
and d, part underneath the urethra. ; 

+ See a Paper on the Arrangement of the Muscular Fibres of the Urethra 
in vol. xxix. 1856, of the Trans, of the Med, Chir. Society. 3 
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Connected with each is a minute duct, nearly an inch in length, Length and 
which perforates obliquely the wall of the urethra (corpus spongio- - eee 
sum), and opens into the urethral canal about half an inch in front 
of the triangular ligament. Its aperture in the ordinary state does 
not admit a bristle. In the wall of the duct are unstriated muscular 
fibres; and the interior is lined by a columnar epithelium. The 
nature of the secretion of the gland is not known. 

These bodies are sometimes so small as to escape detection, and They vary 
they appear to decrease in size with advancing age. es 

Dissection. The student may complete the examination of the Dissection 
perineum by tracing out the pudic vessels and nerve, and their ones bee 
remaining branches. From the point of its division beneath the ?tve- 
crus into two branches (dorsal of the penis, and cavernous), the 
artery is to be followed backwards, along the pubic arch of the left 
side. The pudic nerve will be by the side of, but deeper than the 
artery. 

Pupic Arrery (a). The posterior half of this artery has been Pudic 
already dissected (p. 422). In the anterior half of the perineum ™'Y 
it ascends between the layers of the triangular ligament, and along 
the pubic arch nearly to the pubes; there it perforates the super- °4s 
ficial part of the ligament, and divides into the arteries of the ae Ae _ 
cavernous structure and dorsum of the penis. In this course it is 
placed beneath the constrictor urethra, and is accompanied by venz 
comites and the pudic nerve. Its offsets are subjoined :— 

a. The artery of the bulb of the urethra is a branch of considerable artery of 

é : : : . bulb in the: 
size, and arises near the base of the triangular ligament. Passing triangular 
almost transversely inwards between the layers of that ligament, ligament, 
about half an inch from the base, the artery reaches the back of 
the bulb, and enters the spongy structure. Near the urethra it 
furnishes a small branch to Cowper's gland. 

The distance of this branch from the base of the ligament will be its situation: 
influenced by its origin nearer the front or back of the perineal space. a 
If the vessel arises farther behind than usual, it may be altogether 
below the ligament, and may cross the front of the ischio-rectal 
fossa, so as to be liable to be cut in the operation of lithotomy. 

b. Deep muscular branches (d). As the artery is about to enter auseae 
between the layers of the triangular ligament it furnishes one or F 
more branches to the levator ani and sphincter, and fine twigs 
through the ligament to the constrictor and the urethra. 

c. The artery of the cavernous structure of the penis (c) (art. cor- aay of 

Sake : . ody of 
poris cavernosi) is one of the terminal branches of the pudic. At penis, 
first this small vessel lies between the crus penis and the bone, but 
it soon enters the crus, and ramifies in the cavernous structure of 
the penis. 

d. The dorsal artery of the penis (h) is in direction and size the artery of 
continuation of the pudic; it runs upwards between the crus and bet cr . 
the bone, and reaches the dorsum of the penis by passing through 
the suspensory ligament. Its distribution with the accompanying 
nerve is noticed at page 440. It is much smaller in the female 
than the male. 
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Accessory pudic artery. In some cases the pudic artery is not large 
enough to supply the branches above described to the penis and 
the urethra. One or more offsets will be then contributed by an 
accessory vessel, which leaves the pelvis in front by piercing the 
triangular ligament. ‘The source of this accessory artery is the 
internal iliac. 

The pudic veins, two in number, have the same connections as the 
artery ; they receive similar branches, except that the dorsal vein of 
the penis does not join them. 

The pubic NERVE has been examined in the ischio-rectal fossa 
(p. 422). In the anterior half of the perinzeum it is much diminished 
in size, in consequence of the emission of the large perineal branch, 
and courses with the artery between the layers of the triangular 
ligament ; near the pubes it pierces the ligament (fig. 131, =) and 
is continued to the dorsum of the penis with the dorsal branch of 
the pudic artery ; its termination is described at page 441. The 
deep muscles and the corpus spongiosum are supplied by the fol- 
lowing branch. 

Perineal branch (p. 422). Arising in the ischio-rectal fossa it 
supplies superficial nerves, and ends near the base of the triangular 
ligament in deep muscular offsets : some of these (fig. 131, *) pass 
beneath the transversalis, and piercing the triangular ligament, 
supply the muscles within it. A long slender branch, nerve of the 
bulb, is distributed like the artery to the spongy structure investing 
the urethra: its filaments reach some way on the surface before 
disappearing in the corpus spongiosum urethra. 

Parts cut in the lateral operation of lithotomy. This operation for 
stone in the bladder may be divided into three stages, viz. cutting 
down to the urethra, opening the canal, and slitting that tube and 
the neck of the bladder. In the external incisions the knife is 
entered in the middle line of the perineum, half an inch in front 
of the anus, and is drawn backwards on the left side as far as mid- 
way between the ischial tuberosity and the anus. The skin and 
superficial fascia, and the inferior hemorrhoidal vessels and nerve 
lying across the ischio-rectal fossa, will be cut in this first stage of 
the operation ; and the transverse perineal muscle and artery, and 
possibly, the superficial perineal vessels and nerves, may be divided, 
if the first incision is begun farther forwards. ' 

In the subsequent attempt to reach the staff, when the knife is 
introduced into the anterior part of the wound, the lower part of 
the triangular ligament, the deep transverse urethral muscle, and 
the fore part of the levator ani will be divided ; and adie the 
knife is placed within the groove of the staff, the membranous 
part of the urethra will be cut, with the muscular fibre about it. 

Lastly, as the knife is pushed along the staff into the bladder, it 
incises in its progress the membranous portion of the urethra part 
of the prostate with large veins around it, and the neck of the 
bladder. When the last two parts are being cut the handle of the 
knife is to be raised, and the blade depressed ; and the incision is 
to be made downwards and outwards in the direction of a line from 
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‘the urethra through the left lateral lobe of the prostate, above the 
level of the ejaculatory duct. 

Parts to be avoided. In the first incisions in the ischio-rectal fossa, Parts to be 
‘the rectum may be cut if the knife is turned inwards across the {vjder we 
intestine, instead of being kept parallel with it; and if the gut is 
not kept out of the way with the fore finger of the left hand. The puaic 
pudic vessels on the outer wall of the ischio-rectal fossa can be Y°ss*!s 
wounded near the anterior part of the hollow, where they approach 
the margin of the triangular ligament; but, posteriorly, they are 
«securely lodged inside the projection of the tuber ischii. | 

Whilst making the deeper incisions to reach the staff, the artery of artery of 
the bulb lies immediately in front of the knife, and will be wounded ""» , 
af the incisions are made too far forwards; but the vessel must 
almost necessarily be cut, when it arises farther back than usual, 
and crosses the front of the ischio-rectal fossa in its course to the 
‘bulb of the urethra. 

In the last stage of the operation the neck of the bladder should recto-vesical 
not be cut to a greater extent than is necessary for the extraction “8% 
of the stone, lest the recto-vesical fascia separating the perineum 
from the pelvis should be divided, and the abdominal cavity opened. and acces- 
Too large an incision through the prostate may wound also an unusual oe 
‘accessory pudic artery on the side of that body. 

Directions. When the dissection of the perineum is completed, Directions. 
‘the flaps of skin are to be fastened together, after salt has been 
used, and the limbs are to be put down for the examination of the 
sabdomen. 


Srecrion II. 
PERINEUM OF THE FEMALE. 


The perineum in the female differs from that in the male more eo ey 
‘in the external form than the internal anatomy. On the surface it CE 
has special parts distinguishing it, viz. the aperture of the vagina, has special 
and the opening of the vulva with the labia. — 

Surface-marking. In the middle line, there are the two apertures ae 
of the anus and vulva, which are separated from one another by an apertures of 
interval of about an inch. The anus is situate rather farther back i deme 
than in the male. And the vulva with the labia majora on the 
sides is placed in the situation of the scrotum of the other sex. nm 

Within the vulva at the upper part, is the clitoris, and two small set 
membranous folds, labia minora, extend downwards from it. Below 
the clitoris is the small aperture of the urethra; and still lower down 
is the vagina, whose opening is sometimes partly closed by a thin 
piece of membrane, the hymen. 

Deep boundaries. The deep boundaries of the perineum are alike Boundaries 
in both sexes; but in the female the outlet of the pelvis is larger ke ieee, 
than in the male. 

FF 
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DISSECTION OF THE PERINEUM. 


Dissection. The steps of the dissection are much the same in botl: 
sexes, and the same description will serve, generally, for the male 
and female perineum. 

First, the dissection of the ischio-rectal fossa is to be made. 
Afterwards the muscles, vessels, and nerves of the posterior half of 
the perineal space are to be examined. (See description of the 
male perineum, p. 418 to 423.) 

Next the skin is to be taken from the anterior half of the perineal 
space, as in the male; and the transverse incision in front is to be 
made at the anterior part of vulva. The attachments of the super- 
ficial fascia are then to be looked to, and the cutaneous vessels and 
nerves are to be traced beneath it (p. 423 to 426). 

Superficial fascia. The description of this fascia in the male will 
serve for the like’part in the female, with these modifications ;—that 
in the female it is interrupted in the middle line, and is of less: 
extent, in consequence of the aperture of the vulva; and that it 
is continued forwards through the labia majora (the representative 
of the scrotum) to the inguinal region. 

Dissection. The labia and the superficial fascia are to be removed, 
to follow the sphincter muscle around the opening of the vagina. 
Two other muscles are exposed at the same time, viz., the erector 
clitoridis on the pubic arch, and the transversalis perinzi passing 
across the perineeum to the central point. 

The SPHINCTER VAGIN& is an orbicular muscle around the orifice 
of the vagina, and corresponds with the ejaculator urine in the male. 
Posteriorly it is attached to the central point of the perineum, where 
it mixes with the sphincter ani and transversalis muscles; and its 
fibres are directed forwards on each side of the vagina, to be inserted 
into the body of the clitoris, and front of the triangular ligament. 

Action. Like the other orbicular muscles the sphincter diminishes 
that part of the vagina which it encircles; and it assists in fixing 
the central point of the perineum. 

The ERECTOR CLITORIDIS resembles the erector of the penis in the 
male, though it is much smaller (p. 426). 

The TRANSVERSALIS is similar to the muscle of the same name in 
the male. The one description will suffice for those muscles in 
both sexes (p. 427). 

Dissection. To see the triangular ligament of the urethra, the 
erector and the crus clitoridis are to be detached from the bone, 
and the outer fibres of the sphincter vagine. are to be removed. 

The triangular ligament transmits the urethra, but is not quite so 
strongly marked as in the male (p. 428); its extent is partly inter- 
rupted behind by the large aperture of the vagina. 

Dissection. By cutting through the superficial layer of the liga- 
ment in the same way as in the male (p. 429), the deep muscles, 
with the pudic vessels and nerve and _ their branches, will be 
arrived at. 

The DEEP TRANSVERSE MUSCLE (depressor urethra, Santorini) has 
the same origin externally as in the male (p. 429); and it meets its 
fellow at the middle line, like the muscle answering to it in the 
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other sex. Santorini described the muscle as passing over, instead _ 
of below the urethra; hence the name given to it by its discoverer. 

The CONSTRICTOR MUSCLE of the urethra resembles that of the Constrictor 
male in its origin from the pubes, and its disposition around the & eth. 
urethra (p. 480). Within it is a circular layer of involuntary fibres, 
as in the other sex. 

The description of the pudie artery (p. 431) will serve for both Pudic 
sexes, except that the branch in the female, which is the repre- os 
sentative of the artery of the bulb in the male, is furnished to the 
vagina. The terminal branches are much smaller in the female. 

The pudic nerve has the same peculiarity as the artery with respect Pudic nerve 
to the branch to the vagina, and the smaller size of the terminal 
part of the nerve on the clitoris. 
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CHAPTER VIII. 
DISSECTION OF THE ABDOMEN. 


—Secrion I. 
WALL OF THE ABDOMEN. 


THE examination of the abdomen is to proceed as far as the end of 
Section III. before the body is turned for the dissection of the Back. 

Position. The body will be sufficiently raised by blocks beneath 
the thorax and head for the dissection of the upper limbs and neck, 
but the dissector should see that the chest is higher than the pelvis. 
If the abdomen is flaccid, let it be inflated by an aperture through 
the umbilicus, but if it is firm, proceed with the dissection without 
blowing it up. 

Surface-marking. On its anterior aspect the abdomen is for the 
most part convex, especially in fat bodies; but on the sides, between 
the ribs and the crista ilii, the surface is somewhat depressed. Along 
the middle line is a slight groove over the linea alba, which presents 
about its centre the hollow of the umbilicus. Inferiorly the groove 
ceases a little above the pelvis in the prominence of the pubes; and 
superiorly it subsides below the ensiform cartilage in a hollow 
named the epigastric fossa. On each side of the middle line is the 
projection of the rectus muscle, and this is intersected in adult well- 
formed bodies by two or three transverse lines. 

Underneath the eminence of the pubes the student will be able 
to recognise with his finger the symphysis pubis, and to trace out- 
wards from it the osseous pubic crest which leads to the pubic 
spinous process. Rather above and to the outside of the pubes, 
the opening of the external abdominal ring may be felt; and the 
prominence of the spermatic cord descending through it to the 
testicle may be detected. The internal abdominal ring is still to 
the outer side, though it cannot be recognised on the surface with 
the finger; but its position may be ascertained by taking a point 
midway between the symphysis pubis and the crest of the in- 
nominate bone, and a little above Poupart’s ligament. 

If the finger is carried upwards and outwards between the 
abdomen and the thigh, it will detect the firm band of Poupart’s 
ligament, and sometimes one or two inguinal glands. 

Dissection. The requisite incisions for raising the skin from the 
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sides and front of the belly are the following :—One cut is to extend skin from 
outwards over the side of the chest from the ensiform cartilage to “¢"™* 
about midway between the sternum and the spine. A second in- 

cision is to be begun in the middle line midway between the um- 

bilicus and the pubes, and to be carried outwards to the iliac crest, 

and along the crest till it ends opposite the first cut. Lastly, the 

hinder extremities of the two incisions are to be connected along 

the side of the chest and the belly. The piece of skin thus marked 

out is to be raised towards the middle line, but is not to be taken 

away; and the cutaneous vessels and nerves are to be sought in 

the fat at the side and middle line of the abdomen. 

Along the side of the abdomen look for the lateral cutaneous Position of 
nerves, five or six in number, which issue in a line with the corre- Cuenecus 
sponding nerves of the thorax. At first they lie beneath the fat, and 
divide into two: one offset is to be traced forwards, and the other 
backwards, with small cutaneous arteries. On the iliac crest, near on the side: 
the front, is a large branch from the last dorsal nerve; and usually 
farther back on the crest, and deeper, is a smaller branch of the ilio- 
hypogastric nerve. Near the middle line the small anterior cutaneous and in front. 
nerves will be recognised with small arteries; these are uncertain in 
number and size, and are to be followed outwards in the integuments. 

The piece of skin covering the lower part of the abdomen or the Take the 
groin is next to be thrown downwards, on both sides, by an incision feet 
along the middle line to the root of the penis. After its reflection 
the cutaneous vessels and nerves are to be dissected on the right 
side, and the superficial fascia on the left. 

To make the necessary dissection on the right side, all the fascia Seck vessels 
superficial to the vessels is to be raised in the same manner as the 
piece of skin. The vessels which will then appear are the super- 
ficial pudic internally, the superficial epigastric in the centre, and 
an offset of the superficial circumflex iliac artery externally. Some 
inguinal glands lie along the line of the reflected fascia. Two 
cutaneous nerves are to be sought :—one, the ilio-inguinal, comes 
through the abdominal ring, and descends to the thigh and scrotum ; and nerves 
the other, ilio-hypogastric, appears in the superficial fascia above, eae 
and rather outside the abdominal ring. 

In the examination of the fatty layer on the left side two strata separate 
are to be made out, one over and one beneath the vessels. The fete orott 
layer that is superficial to the vessels is to be reflected by means into super- 
of a transverse cut from the front of the iliac crest, about two ficial 
inches above Poupart’s ligament; and by a vertical one near the 
middle line to the pubes. The subjacent vessels mark the depth 
of this layer ; and when these are reached, a flap of the fascia, like 
that of the skin, is to be thrown towards the thigh. To define the and deep 
thinner under stratum, cut it across in the same manner as the other la 
layer, and detach it with the vessels from the tendon of the external 
oblique muscle. This stratum, like the preceding, is to be traced 
around the cord to the scrotum; and as the student follows it down- 
wards, he will find it connected with Poupart’s ligament, and blended 


with the fascia lata close below that structure. 
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Superficial © The subcutaneous fat, or the superficial fascia, is a single layer 
— over the greater part of the abdomen; but in the groin it is 


eg a divided into a subcutaneous and a deeper stratum by the vessels 


layers. and the glands. , ; 
The subcu. The subcutaneous layer contains fat, and varies therefore in 
a appearance and thickness in different bodies ; for it is sometimes 
tains fat, divisible into strata, whilst at others it is very thin, and somewhat 
membranous near the thigh. It is continuous with the fatty 
covering of the thigh and abdomen ; and when traced to the limb, 
it is separated from Poupart’s ligament beneath by the superficial 
exceptin vessels and glands. Internally it is continued to the penis and 
the penis ~~ scrotum, where it changes its adipose tissue for involuntary mus- 


and scro- : . : State 

tum. cular fibre ; and after investing the testicle, it is prolonged to the 
perineum. ; 

Deeper The deeper layer (aponeurosis of the fascia lata, Scarpa) is thinner 


layer is thin and more membranous than the other, and is closely united to the 
branous. — tendon of the external oblique by fibrous bands, especially towards 
the linea alba. Like the subcutaneous part, this layer is continued 
upwards on the abdomen, and inwards to the penis and the scrotum : 
Special cha- here it becomes very thin, and reaches the perineum, where it has 
aes attachments to the subjacent parts, as before specified (p. 424). 
and ends on Lowards the limb, it ends a little below Poupart’s ligament in the 
fascia lata. fascia lata across the front of the thigh; as it passes over the 
ligament it is closely joined to that band by fibrous tissue. 
Attach- Urine effused in the perineum from rupture of the urethra will 
ments deter- he directed through the scrotum and along the spermatic cord to 
of effused the abdomen (p. 425). From the arrangement of the deeper layer 
es of the fascia across the thigh, it is evident that the fluid cannot pass 
down the limb, though its progress over the front of the abdomen 
is uninterrupted. 
Fascia in In the female the fatty layer of the groin is separable into two 
the female. Javers, and the disposition of each is nearly the same as in the male ; 
but the part that is continued to the scrotum in the one sex, enters 
the labium in the other. In the female the round ligament of the 
uterus is lost in it. 
Cutaneous CuraNnrous Nerves. The nerves in the teguments are derived 
or from the trunks of the lower intercostal nerves: thus the cutaneous 
branches, along the side of the belly, are offsets from five or six 
are derived Of those nerves ; and the cutaneous branches, along the front, are 
ee the terminal parts of the same trunks. Two other cutaneous offsets 
from the lumbar plexus, viz., ilio-hypogastric and ilio-inguinal, appear 
at the lower part of the abdomen. 
Lateral The lateral cutaneous nerves of the abdomen emerge between the 


taneous of gs ot+a4% i i i i 
the inter. “igitations of the external oblique muscle, in a line with the same 


costal, set of nerves on the thorax ; and the lowest are the most posterior. 

Mon ee As soon as they reach the surface they divide, with the exception 
of the last, into an anterior and a posterior branch :— 

posterior The posterior branches are small in size, and are directed back to 


and * ra: > 
the integuments over the latissimus dorsi muscle, 


The anterior branches are continued nearly to the edge of the 
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rectus muscle, and increasing in size from above down, supply the anterior 
integuments on the side of the belly; they furnish offsets to the P™™°™ 
digitations of the external oblique muscle. 

The lateral cutaneous branch of the last dorsal nerve is larger than Last dorsal 
the rest, and does not divide like the others. After piercing the ""* 
fibres of the external oblique muscle, it is directed over the iliac 
crest to the surface of the gluteal region. 

The anterior cutaneous nerves of the abdomen pierce the sheath of Anterior 
the rectus: in the integuments they bend outwards towards the CuMueous 
lateral cutaneous nerves. The number, and the situation of these intercostal. 
small nerves, are very uncertain. 

The ilio-hypogastric nerve is distributed by two pieces: one passes Ilio-hypo- 
over the crista ilii (iliac branch), the other ramifies on the lower fe’! 
part of the abdomen (hypogastric branch) :— plexus : 

The iliac branch lies close to the crest of the hip bone near the iliac branch, 
‘last dorsal nerve, and enters the teguments of the gluteal region. 

The hypogastric branch pierces the aponeurosis of the external hypogastric 

: . & * ati branch. 
oblique muscle above the abdominal ring, and is distributed, as the 
name expresses, to the lower part of the abdomen. 

The ilio-inguinal nerve becomes cutaneous through the external Ilio-inguinal 

° . nerve of the 
‘abdominal ring, and descends to the teguments of the scrotum, and plexus. 
upper and inner parts of the thigh. 

CuTANEOUS VESSELS. Cutaneous vessels run with both sets of Vessels from 
merves on the abdomen :—with the lateral cutaneous nerves are 'Y°*°C®: 
branches from the intercostal arteries; and with the anterior 
cutaneous are offsets from the intercostal, internal mammary, and 
epigastric vessels. In the groin are three small superficial branches 
of the femoral artery, viz., pudic, epigastric, and circumflex iliac. 

The lateral cutaneous arteries have the same distribution as the both lateral 
nerves they accompany. The anterior or chief offsets are directed 
towards the front of the abdomen, and end about the outer edge 
of the rectus muscle. 

The anterior cutaneous vessels are irregular in number and in posi- and anterior 
‘tion, like the nerves. After piercing the sheath of the rectus, they COeEeES 
yun outwards with the nerves towards the other set of branches. 

Branches of the femoral artery. Three cutaneous offsets ascend From 
from the thigh between the layers of the subcutaneous fat, and Phere ties 
ramify in the integuments of the genital organs and lower part of branches : 
the abdomen. The greater portion of these vessels appears in the 
dissection of the thigh. 

The external pudic branch (superficial) crosses the spermatic ee 
cord, to which it gives offsets, and ends in the integuments of the a 
under part of the penis. 

The superficial epigastric branch ascends over Poupart’s ligament, pare 
near the centre, and is distributed in the fat nearly as high as the eee 
umbilicus. 

The circumflex iliac branch lies usually below the level of the fie 
iliac crest, and sends only a few offsets upwards to the abdomen. a 

Small veins accompany the arteries, and join the internal saphe- Veins. 


mous vein of the thigh. 
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The glands of the groin are three or four in number, and lie over: 
the line of Poupart’s ligament. They are placed between the strata 
of the superficial fascia ; and receive lymphatics from the abdominal 
wall, from the upper and outer portion of the thigh, and from the 
superficial parts of the genital organs. Their efferent ducts pass: 
downwards to the saphenous opening in the thigh to enter the 
abdomen. 

Dissection. After the examination of the superficial fat with its: 
vessels and nerves the student may prepare the cutaneous coverings. 
of the penis and scrotum. The skin may be divided along the 
dorsum of the penis, and thrown to each side ; and the skin of the 
scrotum is to be reflected on the left side by means of a vertical 
incision. 

Cutaneous coverings of the penis and scrotum. The penis is at- 
tached to the front of the pubes by a suspensory ligament, and is. 
provided with a tegumentary covering which is continuous with that 
of the abdomen, but it loses the fat and acquires special characters. 

Around the end of the penis it forms the loose sheath of the: 
prepuce in the following way :—When the skin has reached the 
extremity, it is reflected backwards as far as the base of the glans, 
constituting thus a sheath with two layers—the prepuce ; it is: 
afterwards continued over the glans, and joins the mucous mem- 
brane of the urethra at the orifice on the surface. At the under: 
part of the glans, and behind the aperture of the urethra, the 
integument forms a small triangular fold, frenwn preputi. 

Where the skin covers the glans, it is inseparably united with. 
that part, is very thin and sensitive, being provided with papille, 
and assumes in some cases the characters of a mucous membrane. 
Behind the glans are some sebaceous follicles—glandulew odorifera. . 

In the scrotum the superficial fascia becomes thin, and of a 
reddish colour. The prolongation around the testicle on one side, 
is separate from that on the other side; and the two pouches: 
coming in contact in the middle line, form the septum scroti. 

The subcutaneous layer in the scrotum, penis, and front of the 
perineum, contains involuntary muscular fibres, to which the 
corrugation of the skin is owing. This contractile structure is. 
named the dartoid tissue. 

Dissection. By removing all the fatty tissue from the root of the 
penis and the front of the symphysis pubis, the suspensory ligament 
will be defined. And the dorsal arteries and nerves, with the 
dorsal vein of the penis, which will be partly laid bare, are to be 
followed forwards in the teguments. 

The suspensory ligament of the penis is a band of fibrous tissue,, 
of a triangular form, which is attached by its apex to the front of 
the symphysis pubis near the lower part. Widening below, it is. 
fixed to the upper surface of the body of the penis, and is pro- 
longed on it for some distance. In the ligament are contained 
the dorsal vessels and nerves of the penis. 

Dorsal vessels and nerves. The arteries and nerves on the dorsum 
of the penis are the terminal parts of the pudic trunks of both: 
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sides (p. 431). The vein accompanying the arteries enters the pelvis 
through the triangular perineal ligament. 

The dorsal artery, one on each side, pierces the suspensory liga- Dorsal 
ment, and extends forwards to the glans, where it ends in many Sty % 
branches for that structure: in its course the vessel supplies the 
integuments and the body of the penis. It may be derived from 
the accessory pudie (p. 432). 

The dorsal vein is a single trunk, and commences by numerous Dorsal vein 
branches from the glans penis and the prepuce. It runs backwards Poel 
by the side of the artery, through the suspensory ligament, and the Plexus. 
triangular ligament of the urethra, to join the prostatic plexus of 
veins. The vein receives branches from the erectile structure and 
the teguments of the penis. 

Each dorsal nerve takes the same course as the artery, and ends Dorsal nerve: 
like it in numerous branches to the glans penis. It furnishes a ° PMU 
large branch to the corpus cavernosum penis, and other offsets to 
the integuments of the dorsum, sides, and prepuce of the penis. 

In the female these vessels are much smaller than in the male; Vessels on 
they occupy the upper surface of the clitoris—the organ that repre- “!Y°"* 
sents the penis. 

Dissection of the muscles. The surface of the external muscle of To expose 
the abdominal wall (fig. 133) is now to be freed from fascia on pairs 
both sides of the body. muscle. 

It is not advisable to begin cleaning this muscle in front, because Precautions.. 
there it has a thin aponeurosis, which is taken away too readily 
with the fat. Beginning the dissection at the posterior part, the 
student is to carry the knife obliquely upwards and downwards in 
the direction of the fibres. The thin aponeurosis before referred 
to is in front of a line extended upwards from the anterior part of 
the iliac crest ; and as the dissector approaches that spot, he must 
be careful not to injure it, more particularly at the upper part, 
where it lies on the margin of the ribs, and is very indistinct. 

On the right side the external abdominal ring, c, may be defined, To define 
to show the cord passing through it; and on the left side a thin io 
fascia (intercolumnar), which is connected with the margin of that 
opening, is to be preserved. Lastly the free border of the external 
oblique should be made evident between the last rib and the iliac 
crest. 

MUSCLES OF THE ABDOMINAL WALL. On the side of the abdomen on the side: 
are three large flat muscles, which are named from their position #°¢ meas: 
to one another, and from the direction of their fibres. The most 
superficial muscle is the external oblique; the underlying one, the 
internal oblique; and the deepest, the transversalis, 

Along the middle line are placed other muscles which have a ver- whose anes 
tical direction. In front lie the rectus and pyramidalis, and behind incase three: 
is the quadratus lumborum: these are encased by sheaths derived Vertical. 
from the aponeuroses of the lateral muscles. 

The EXTERNAL OBLIQUE MUSCLE (fig. 133, 4) is fleshy on the side, ee 
and aponeurotic on the fore part of the abdomen. It arises by musele. 
fleshy processes from the eight lower ribs; the five highest pieces onan from, 
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alternating with similar parts of the serratus magnus, and the 
lowest three with digitations of the latissimus dorsi muscle. From 
the attachment to the ribs the fibres are directed over the side of 
the abdomen in the following manner:—the lower ones descend 
almost vertically to be inserted into the anterior half or more of 
the iliac crest, at the outer margin: and the upper and middle 
fibres are continued forwards obliquely to the aponeurosis on the 
front of the belly. 

The aponeurosis occupies the anterior part of the abdomen, in 
front of a line from the eighth rib to the fore part of the crista 

ilii ; and it is rather narrower about 
Fig. 133,* the centre, than either above or 
below. Along the middle line this 
expansion ends in the linea alba 
—the common point of union of 
the aponeuroses of opposite sides. 
Above, it is thin, and is continued 
on the thorax to the pectoralis 
major and the ribs. Below, its 
fibres are stronger and more sepa- 
rate than above, and are directed 
obliquely downwards and inwards 
to the pelvis :—some of them are 
fixed to the front of the pubes; 
and the rest are collected into a 
firm band B (Poupart’s ligament) 
between the pubic spine and the 
iliac crest. 

Connections. The muscle is sub- 
cutaneous. Its posterior border is 
unattached between the last rib 

1 and the iliac crest, but is overlaid 
Jeg commonly by the edge of the 

e , 4 latissimms_ dorsi, except a small 
4 5 Oe part below. Appearing through 
<> the aponeurosis, external to the 
linea alba, is a white line, the 
linea semilunaris, marking the outer edge of the rectus muscle (fig. 
137) ; and crossing between the two are three or four whitish marks, 
the line transverse. Numerous small apertures in the tendon 
transmit cutaneous vessels and nerves; and near the pubes is the 
large opening of the external abdominal ring, which gives passage 
to the cord in the male, and the round ligament in the female. 

Action. Both muscles taking their fixed point at the pelvis will 
bend the trunk forwards as in stooping ; but supposing the spine 


fixed they will draw down the ribs. If they act from the thorax 
they will elevate the pelvis. 


* Dissection of the first lateral muscle in the wall of the belly. a. External 


oblique. B. Poupart’s ligament. c, External abdominal ring. ». Gimbernat’s 
ligament. 
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Should one muscle contract it will incline the trunk or the pelvis One muscle 
to the same side, according as the upper or the lower attachment **%™* 
may be moveable: and it will tum the thorax to the opposite 
side. 

Parts of the aponeurosis. Besides the general arrangement of the 
aponeurosis over the front of the abdomen, the student is to 
examine more minutely the linea alba in the middle line; the 
external abdominal ring with the fascia prolonged from its margin ; 
and the rounded border named Poupart’s ligament. 

Linea alba (fig. 137). This white band on the front of the Im the linea 
abdomen marks the place of meeting of the aponeuroses of oppo- pee ae 
site sides. It extends from the xiphoid cartilage to the pubes, ve united: 
and serves as a ligament between the chest and pelvis. Its breadth 
is wider above than below ; and it is perforated here and there by 
small apertures, which allow pellets of fat to protrude in some 
bodies. A little below the centre is the umbilicus, which projects in its middle 
now beyond the surface, though before the skin was removed, a ® U™>ilicus. 
hollow indicated its position. 

External abdominal ring (fig. 133, ©). This opening is situate ost eet 
near the pubes between the diverging fibres of the aponeurosis. It oe 
is somewhat triangular in form, with the base at the crest of the Form and 
pubes, and the apex pointing upwards and outwards. The long Situation. 
measurement of the aperture is about an inch, and the transverse °'~ 
about half an inch. 

Its margins are named pillars, and differ in form and strength. Inner side 
The inner one, thin and straight, is attached below to the front of °° PH. 
the symphysis pubis, where it crosses the corresponding piece of 
the opposite side—that of the right muscle being superficial. The 
outer margin is the strongest, and is not straight like the inner, but Outer 
forms a kind of groove for the support of the spermatic cord: this ™S"* 
margin is continuous with Poupart’s ligament, and is attached below 
to the pubic spine or tuberosity. A thin membrane (intercolumnar) A fascia pro- 
covers the opening, and is derived from some fibres on the surface aaa 
of the aponeurosis. 

The ring gives passage in the male to the spermatic cord, and in The cord in 
the female to the round ligament ; and in each sex the transmitted ™!® 
part lies on the outer pillar as it passes through, and obtains a eee 
covering from the intercolumnar fibres. Through this aperture the Ehrotieh it. 
inguinal hernia protrudes from the wall of the abdomen. 

The intercolumnar fibres form a layer over the aponeurosis, and neers 
bind together its parallel fibres, so as to construct a firm membrane. pee aire 
Inferiorly, where they are strongest, a bundle is connected with the aes ee: 
outer third of Poupart’s ligament, and is continued back to the ™ ae 
crista ilii, At the external abdominal ring the fibres stretch from 
side to side, and, becoming stronger and aggregated together, close 
the upper part of that opening ; and as they are prolonged on the —_ ee 
cord from the margin of the ring, they give rise to the membrane columnar 
named intercolumnar fascia. On the left side, where the fascia is fascia. 
entire, this thin covering will be manifest on the surface of the 


cord, or on the round ligament in the female. 
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To see Dissection. To see the attachments and connections of Poupart’s: 


es al ligament, it will be necessary to reflect, on both sides of the body,. 


ligament. the lower part of the aponeurosis towards the thigh, as in fig. 138- 
For this purpose an incision is to be carried through the aponeu~ 
rosis from the front of the iliac crest to about three inches from the 

Throw down linea alba; and the tendon is to be detached from the subjacent 

piece of parts with the handle of the scalpel. When the aponeurosis cannot 

oblique, he separated farther from the tendons beneath, near the linea alba, 
it is to be cut in the direction of a vertical line to the symphysis 
pubis. 

and seck After the triangular piece of the aponeurosis has been thrown 

Hiangular towards the thigh, the spermatic cord is to be dislodged from the 

‘. surface of Poupart’s ligament, to see the insertion of this band into 
the pubes, and to lay bare the fibres (triangular ligament) which 
ascend therefrom to the linea alba. 

Poupart’s Poupart’s ligament (fig. 134, ?) is the lower border of the aponeu- 

ligament: Josis of the external oblique, which intervenes between the front 
of the crista ilii and the pubes. Externally it is round and cord- 

outerand like, and is attached to the anterior superior iliac spine. Internally 

inner attach: it widens as it approaches the pubes (fig. 133, ?), and is inserted 

ee into the pubic spine and the pectineal line of the hip-bone for 

rd about three quarters of an inch, forming a triangular-looking piece 

" -with its base directed outwards, which is named Gimbernat’s 
ligament. 

Ite  direo- Poupart’s ligament is not straight between its outer and inner 

and parts | attachments, but is curved downwards to the thigh ; and it retains 

gee this position as long as the fascia lata remains uncut. Its outer 
half is oblique, and is firmly united with the subjacent iliac fascia : 
along the line of union of the two, the other lateral muscles of the 
abdominal wall are attached. Its inner half is placed over the 
vessels passing from the abdomen to the thigh. 

Triangular Triangular ligament. From the insertion of Gimbernat’s ligament 

‘gament. into the pectineal line, some fibres are directed upwards and inwards 
to the linea alba, where they blend with the other tendons. As the 
fibres ascend, they diverge and form a thin band, to which the 
above name has been given. 

dea Dissection. The upper part of the external oblique is now to be 

sniketal taken away, on both sides of the body, to see the parts underneath. 

oblique. The muscle may be detached by carrying the scalpel through the 
digitations on the ribs back to the free border, and then through the 
insertion into the crista ili. It may be thrown forwards as far as 
practicable, after the nerves crossing the iliac crest are dissected 
out ; but in raising it care must be taken not to detach the rectus 
muscle from the ribs above, nor to cut through the tendon of the 
internal oblique at the upper part. By the remoyal of the fatty 
tissue the underlying internal oblique muscle, with some nerves on 
its surface below, will be prepared. 

Clean the At the lower border of the internal oblique the cremaster muscle 

cramaster. on the cord is to be defined (fig. 135): it is about as wide as the 
little finger, and consists of fleshy loops which issue through the 
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‘external abdominal ring. Its inner attachment is tendinous, and is 
easily taken away. 

Paris covered by external oblique (fig. 134). Beneath the external, Parts 
is the internal oblique muscle, with the ribs and the intercostal comeneey 
muscles. At the lower part of the abdomen the muscle conceals oblique. 
the spermatic cord, and the branches of the lumbar plexus in the 
-abdominal wall. . 

The INTERNAL OBLIQUE MUSCLE (fig. 134, 4) is fleshy below and Internat 
‘aponeurotic above, just the reverse of the preceding ; and its fibres ¢Puave 
‘(except the lowest) ascend ; 
‘across those of the external Fig. 184.* 
oblique. The muscle arises % 
-along the outer half of Pou- 
part’s ligament; along the 
-anterior two thirds of the 
‘crest of the hip bone; and 
from the tendon of the trans- 
~versalis muscle, ©, (fascia 
lumborum) in the interval 
between that bone and the 
last rib. The fibres diverge 
on the abdomen to their des- 
tination:—The upper are 
fleshy and ascend to be in- 
.serted into the cartilages of 
the lower three ribs, where 
they join the internal inter- 
costal muscles of the lowest 
two spaces. The remaining 
fibres pass obliquely to the 
-aponeurosis. 

The aponeurosis covers the 
fore part of the abdomen 
from the pelvis to the chest, 
and blends with its fellow along the middle line. For the most giviqes to 
part it incases the rectus ; but midway between the umbilicus and en 
the pubes it is undivided, and lies in front of that muscle. Superiorly 4. ments 
it is attached to the thorax after the following manner :—The stratum to chest, 

-superficial to the rectus is fixed to the ninth rib, and blends with 
the aponeurosis of the external oblique ; and the stratum beneath 
the muscle joins the cartilages of the eighth and seventh ribs, and 
the ensiform cartilage. Inferiorly its fibres become more distinct ana the 
and separate, and are inserted into the front of the pubes, and pelvis. 
into the pectineal line for half an inch behind the attachment of 
‘Gimbernat’s ligament. 

Connections. The internal is covered by the external oblique parts in 


muscle. It is attached on all sides, except between Poupart’s presi 


Origin from 
pelvis. 


Insertion 
into the 
ribs and 
linea alba. 


Aponeurosis 
of the 
muscle 


* Internal oblique muscle of the abdominal wall. 4. Internal oblique. 
B. Latissimus dorsi, cut. oc. Part of the hinder tendon of the transversalis 
muscle. D. Poupart’s ligament. 2, External: r, Internal intercostals. 
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ligament and the pubes where it arches over the cord, and has the: 
cremaster muscle contiguous to it. The parts covered by the internal 
oblique cannot be seen till the muscle is reflected. inte 

Action. Both muscles will depress the ribs ; and will assist 1m 
forcing back the viscera of the belly, which have been carried down. 
by the descent of the diaphragm. , 

One muscle may incline the body laterally ; and contracting with 
the external oblique of the other side (the fibres of the two having 
the same direction) it will rotate the trunk to the same side. 

The CREMASTER MUSCLE (fig. 135, ?) is a fasciculus of fibres,. 
which lies along the lower border of the internal oblique muscle,. 
and is named from suspend- 
ing the testicle. The muscle 
has attachments, at the inner 
and outer sides, similar to: 
those of the internal oblique. 
Externally it is fleshy, and 
arises from Poupart’s liga- 
ment below, and in part 
beneath the internal oblique, 
with which some of the fibres. 
are connected. Internally it 
is small, and is inserted by 
tendon into the front of the- 
pubes, joining the tendon of 
the internal oblique. 

Between the two points: 
of attachment the fibres de- 
scend on the front and sides 
of the cord, forming loops, 
with the convexity down- 
wards, which reach to and 
over the testis. The bundles. 
of fibres are united by areolar 
tissue so as to give rise to 
a covering on the front of 
the cord, which in hernia is: 
named the fascia cremaste- 
rica. Occasionally the fibres may be behind as well as on the sides. 
and front of the cord. 

Action. It elevates the testicle towards the abdomen under the 
influence of the will; but it may be excited to contract involuntarily 
by cold, fear, &c. 

Dissection. On the left side of the body the student is not to. 
make any further dissection of the abdominal wall; and the 
layers that have been reflected in the groin should be replaced, 


Fig. 


* View of the lower part of the internal oblique with the cremaster muscle- 
and the testicle. A. External oblique, reflected. 3. Internal oblique. c. 


Rectus abdominis. D. Cremaster, with its loops over the spermatic cord and 
the testicle. 
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until the examination of those parts in connection with hernia is 
resumed. 

On the right side the dissection is to be carried deeper by the On right 
removal of the internal oblique and the cremaster. The last muscle pe ee 
may be reflected from the cord by means of a longitudinal incision. ae 

To raise the internal oblique, it will be necessary to cut it through and internat 

firstly near the ribs; secondly near the crest of the hip bone and ame 
Poupart’s ligament ; and lastly at the hinder part, so as to connect 
the two first incisions. Its 
depth will be indicated by Fig. 136.* 
a fatty layer between it 
and the transversalis. In 
raising the muscle towards 
the edge of the rectus, let 
the student separate with 
great care the lower fibres 
from those of the transver- 
salis, with which they are 
often conjoined; and dis- 
sect out, between the two, the 
intercustal nerves and arte- 
ries, and the two branches 
of the lumbar plexus (ilio- 
hypogastric and_ ilio-ingui- 
nal) near the front of the 
crest of the hip bone: the 
offsets of the intercostals 
entering the muscle must 
be cut. 


Parts covered by the ob- Paris 
lique (fig. 136). The internal covered by 
oblique conceals the trans- oblique. 


versalis muscle, and the 
vessels and nerves between 
the two. Near Poupart’s ligament it lies on the spermatic cord and 

the fascia transversalis. The rectus muscle is concealed below by 

the aponeurosis. 

The TRANSVERSALIS MUSCLE (fig. 136, “) forms the third stratum Transversa- 
in the wall of the abdomen, and differs from the two oblique in 'S muscle 
having a posterior as well as an anterior aponeurosis. Like the 
former muscle it is attached on all sides, except where the spermatic 
cord lies. At the pelvis it arises along the outer third of Poupart’s Origin from 
ligament, and the anterior two thirds of the iliac crest. At the penne 
chest it takes origin from the lower six ribs, viz. by tendon from 
the lowest two, and by fleshy processes from the under surface of 


* Dissection of the third lateral muscle in the wall of the belly, with the 
vessels and nerves on it. A. Transversalis muscle, with zB, its anterior, and ¢, 
its posterior tendon (fascia lumborum). . Poupart’s ligament. 1. Last 
dorsal nerve with its accompanying artery. 2. Ilio-hypogastric nerve with 
its artery. ++ Intercostal nerves and arteries. 
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the cartilages of the four next above. And between the chest and 
the pelvis it is connected with the lumbar vertebre by means of 
the posterior aponeurosis or the fascia lumborum. All the fibres 
are directed to the aponeurosis in front. 

Its anterior aponeurosis is widest below, as in the most external 
muscle. Internally it is continued to the linea alba, passing beneath 
the rectus as low as midway between the umbilicus and the pubes, 
but in front of the muscle below that spot. Its attachment below 
to the pelvis is nearly the same as the internal oblique ; for it is 
fixed to the front of the pubes, and to the pectineal line for about 
an inch, but beneath the oblique muscle: some of the fibres are 
spent on the transversalis fascia, and are connected with a thickened 
band of that fascia beneath Poupart’s ligament, which is called the 
deep crural arch. 

Action. The chief use of the muscle will be applied to diminishing 
the size of the abdominal cavity, and compressing the viscera ; but 


it will assist the internal oblique in replacing the viscera pushed 


down in inspiration. 

Conjoined tendon. The aponeuroses of the internal oblique and 
transversalis muscles are united more or less near their attachment 
to the pubes, and give rise to the conjoined tendon. The aponeu- 
rosis of the oblique muscle extends about half an inch along the 
pectineal line; whilst that of the transversalis reaches an inch 
along the bony ridge, and forms the greater part of the conjoined 
tendon. ‘ 

The posterior aponeurosis of the transversalis, or the fascia lum- 
borum, ¢, is described in the dissection of the Back, p. 385. 

Connections. Superficial to the transversalis are the two muscles 
before examined ; and beneath it is the thin fascia transversalis. 
Its fleshy attachments to the ribs digitate with like processes of the 
diaphragm. The lower border is fleshy in the outer, but tendinous 
in the inner half, and is arched above the internal abdominal ring. 

Dissection. To remove the aponeurotic layer from the rectus 
muscle of the right side, make a longitudinal incision through the 
tendinous sheath, and turn it to each side. As the fascia is reflected, 
its union with three or more tendinous bands across the rectus will 
have to be cut through; and near the pubes a small muscle, the 
pyramidalis, will be exposed. The dissector should leave the nerves 
entering the outer border of the rectus. 

On the left side of the body the rectus should not be laid bare 
below the umbilicus, for the sake of the hernia to be seen on this 
side. 

The RECTUS MUSCLE (fig. 137, 4) extends along the front of the 
abdomen from the pelvis to the chest. It is narrowest inferiorly, 
and is attached to the pubes by two tendinous processes ;—one 
internal and the smaller, arises from the front of the symphysis, 
where it joins the muscle of the opposite side; and the external 
process is attached to the pubic crest. Becoming wider towards the 
thorax, the rectus is inserted by three large fleshy processes into the 
ensiform cartilage, and the cartilages of the last three true ribs. 
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The muscle is contained in an aponeurotic sheath, except above Has cross 
and below ; and its fibres are interrupted at intervals by irregular ence: 
tendinous lines,—the inscriptiones tendinez. 

Action. It will draw down the thorax and the ribs, or raise the Use on 
pelvis, according as its fixed point may be above or below. Besides ae 
imparting movement to the trunk, it will diminish the cavity of the a_i 
thorax, and compress the viscera. 

Sheath of the rectus, p. This sheath is derived from the splitting Its sheath, 
of the aponeurosis of the internal oblique at the outer edge of the 
muscle, One piece passes how formed ; 
before and the other i 
under the rectus; and 
the two unite at the inner 
border so as to enclose it 
in asheath. Inseparably 
blended with the stratum 
in front of the ‘rectus is 
the aponeurosis of the 
external oblique; and 
joined in a similar man- 
ner with that behind, is 
the aponeurosis of the 
transversalis. 

The sheath is deficient 
behind, both at the upper, 
and lower part ofthe 
muscle. Above, the 
muscle rests on the ribs, 
without the intervention 
of the sheath which is 
fixed to the margin of 
the thorax. Below, mid- 
way between the umbi- 
licus and the pubes, the 
internal oblique ceases 
to split, and passes alto- 
gether in front of the 
rectus, with the other aponeuroses; at the spot where the sheath 
is wanting inferiorly the muscle is in contact with the fascia 
transversalis, and a white semilunar line (the fold of Douglas) 
may be sometimes seen, when the outer edge is raised, marking the 
cessation. : 

The linew transverse (fig. 137), on the surface of the abdomen, (re sis 
are caused by tendinous intersections of the rectus. They are are three or 
usually three in number, and have the following position : one is ™T 
opposite the umbilicus, another at the ensiform cartilage, and the Situation. 


deficient 
above and 
below. 


* Rectus muscle of the abdomen, dissected on the right side, and in its 
sheath on the left. Close to the pelvis is the pyramidalis exposed. A. 
Rectus. 3B, Internal oblique. . Poupart’s ligament. p, Sheath of the 
rectus, 
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third midway between the two. If there is a fourth it will be 
placed below the umbilicus. These markings seldom extend the 
whole depth or breadth of the muscular fibres, more particularly 
above and below. ; 

Linea semilunaris (fig. 137). This line corresponds with the 
outer edge of the rectus, and reaches from the eighth rib to the 
pubic spine of the hip-bone : it marks the line of division of the 
aponeurosis of the internal oblique muscle. ; 

The PYRAMIDALIS MUSCLE (fig. 187) is triangular in form, and is 
placed in front of the rectus near the pelvis. The muscle arises by 
its base from the front of the pubes, and is inserted into the linea 
alba about midway between the umbilicus and the pelvis. This 
small muscle is often absent. 

Action. The muscle renders tight the linea alba ; and when large 
it may assist the rectus slightly in compressing the viscera. 

NERVES OF THE ABDOMINAL WALL (fig. 136). Between the internal 
oblique‘ and transversalis muscles are situate the intercostal nerves ; 
and near the pelvis are two branches of the lumbar plexus. Some 
arteries accompany the nerves, but they will be referred to with 
the vessels of the abdominal wall. 

The lower six intercostal nerves (fig. 136 + + +), enter the wall of 
the abdomen from the intercostal spaces. Placed between the two 
deepest lateral muscles, the nerves are directed forwards to the 
edge of the rectus, and through this muscle to the surface of the 
abdomen near the middle line. About midway between the spine 
and the linea alba, the nerves furnish cutaneous branches to the 
side of the abdomen (lateral cutaneous, p. 438) ; and whilst between 
the abdominal muscles they supply muscular branches, and offsets 
of communication with one another. A greater part of the lower 
than of the upper nerves is visible, owing to the shortness of the 
last intercostal spaces. 

The last dorsal nerve () is placed below the twelfth rib, and 
therefore not in an intercostal space, but it has connections and a 
distribution like the preceding. As it extends forwards to the 
rectus it communicates sometimes with the ilio-hypogastric nerve. 
Its lateral cutaneous branch perforates the two oblique muscles 
(p. 439). 

Two branches of the lumbar plexus, viz., ilio-hypogastric and ilio- 
inguinal, are contained for a certain distance between the muscles 
of the wall of the abdomen, as they course forwards to the surface 
of the body. 

The ilio-hypogastrie nerve (°°) perforates the back of the trans- 
versalis muscle near the iliac crest, and gives off the iliac branch. 
The nerve is then directed forwards above the hip bone, and is 
connected with its companion (ilio-inguinal). Perforating the 
fleshy part of the internal oblique near the front of the iliac crest, 
and the aponeurosis of the external oblique near the linea alba, the 
nerve becomes cutaneous (p. 439). 

; Its iliae branch pierces both oblique muscles close to the crista 
ili, to reach the gluteal region. 
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The ilio-inguinal nerve perforates the transversalis muscle near Mio-inguinal 
the front of the iliac crest. It pierces afterwards the internal SS%°s 
oblique, and reaches the surface of the thigh through the external ring. : 
abdominal ring (p. 439): it furnishes offsets to the internal oblique, 
the cremaster, and the pyramidalis. 

Dissection. For the purpose of seeing the transversalis fascia, it Dissection 
will be necessary to raise, on the right side, the lower part of the yew sver 
tranversalis muscle by two incisions ;—one of these is to be carried 
through the fibres attached to Poupart’s ligament ; the other, across 
the muscle from the front of the hip bone to the margin of the 
rectus. With a little care the muscle may be separated easily from 
the thin fascia beneath. 

The fascia transversalis (fig. 138, °) is a thin fibrous layer be- Fascia trans- 
tween the transversalis muscle and the peritoneum. In the groin YS*!s 
or inguinal region, where it is unsupported by muscles, the fascia is best _ 
is considerably stronger than elsewhere, and is joined by fibres of riehas 
the aponeurosis of the transversalis muscle ; but farther from the 
pelvis it gradually decreases in strength, until at the thorax it 
jpecomes very thin. 

In the part of the fascia now laid bare, is the internal abdominal internal 
- ring, which gives passage to the spermatic cord, or the round liga- ee 
ment, according to the sex; this opening resembles the finger of a 
glove in being visible internally, but indistinguishable externally 
in consequence of a prolongation from the margin. On the inner 
side of the ring the fascia is thinner than on the outer, and is there 
fixed into the pubes and the pectineal line of the hip bone, behind 
the conjoined tendon with which it is united. 

At Poupart’s ligament the fascia is joined to the posterior margin is partly 
of that band along the outer half ; but along the inner half it is oars 
directed down to the thigh, in front of the blood-vessels, to form ligament. 
the anterior part of a loose sheath (crural) around them. 

Internal abdominal ring (fig. 138). This opening is situate mid- Situation of > 

> > . i A +7; abdominal 
way between the symphysis pubis and the anterior superior iliac ying. 
spine, and half an inch above Poupart’s ligament. From its margin 
a thin tubular prolongation of the fascia is continued around the 
cord, as before said. 

Dissection. The tubiform prolongation on the cord may be traced Dissection 
by cutting the fascia transversalis horizontally above the opening Sean er 
of the ring, and then longitudinally over the cord. With the handle ord. 
of the scalpel the thin membrane may be reflected to each side, so 
as to lay bare the subperitoneal fat. 

The subperitoneal fat forms a layer between the fascia trans- see aa 
versalis and the peritoneum. Its thickness varies much in different the groin. 
bodies, but is greater at the lower part of the abdomen than higher 
up. This structure will be more specially examined in the dissection 
of the wall of the abdomen from the inside. | 

Dissection. After the subperitoneal fat has been seen, let it be bine as 
reflected to look for the remains of a piece of peritoneum along peritoneum. 


the cord, in the form of a fibrous thread. 


} , of the ab i i rojects Peritoneum 
The peritoneum, or the serous sac dominal we: m j Breed 
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forwards slightly opposite the abdominal ring. Connected with it: 
at that spot is a fibrous thread (the remains of a prolongation to: 
the testis in the fetus) which extends a certain distance along the 
front of the cord. It is generally impervious, and can be followed 
only a very short way, but it may be sometimes traced as a fine 
band to the tunica vaginalis of the testis. 

In some bodies the process may be partly open, being sacculated 
at intervals; or it may form occasionally a single large bag in front 
of the cord. Lastly, as a rare state, the tube of peritoneum accom-- 
panying the testis in its passage in the fetus may be unclosed, so 
that a coil of intestine could descend in it from the abdomen. 

In the female the fetal tube of peritoneum remains sometimes: 
pervious for a short distance in front of the round ligament ; that 
unobliterated passage is named the canal of Nuck. 

The sPERMATIC corD (fig. 138, *) extends from the internal abdo- 
minal ring to the testis, and consists mainly of the vessels and the: 
efferent duct of the gland, united together by coverings from the 
structures by or through which they pass. 

In the wall of the abdomen the cord lies obliquely, because its. 
aperture of entrance amongst, is not opposite its aperture of exit 
from the muscles; but escaped from the abdomen, it descends. 
almost vertically to its destination. As it lies in this oblique 
passage named the inguinal canal, it is placed (externally) beneath 
the internal oblique, and rests against the fascia transversalis; but 
beyond the lower border of the oblique muscle, it lies on the upper: 
surface of Poupart’s ligament, with the aponeurosis of the external 
oblique between it and the surface of the body, and the conjoined 
tendon behind it. 

Its several coverings are derived from strata in the wall of 
the abdomen. Thus, from within out come, the subperitoneal fat, 
the tube of the fascia transversalis, the cremaster muscle continu-. 
ous with the internal oblique, the intercolumnar fascia from the 
external oblique muscle, and lastly the superficial fascia and the 
skin. 

The round ligament, or the suspensory cord of the uterus, occupies: 
the inguinal canal in the female, and ends in the integuments of 
the groin. Its coverings are similar to those of the spermatic cord, 
except it wants the cremaster. 

Dissection. The constituents of the cord will be displayed by 
cutting through longitudinally, and turning aside the different sur- 
rounding layers, and removing the areolar tissue. The dissector 
should trace branches of the genito-crural nerve and epigastric 
artery into the cremasteric covering. 

Vessels and nerves of the cord. In the cord are collected together 
the spermatic artery and vein which convey the blood to, and take 
it away from the testis; the nerves and lymphatics of the testicle ; 
and the vas deferens or the efferent duct. 

In the female a branch from the ovarian artery enters the round 
ligament. 


The vas deferens reaches from the testicle to the urethra, and is 
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placed behind the other vessels of the cord; it will be recognised 

‘by its resemblance in feel to a piece of whipcord, when it is taken 

between the finger and the thumb. As it enters the abdomen Situation 
‘through the opening in the fascia transversalis (internal ring), it and course. 
lies on the inner side of the vessels of the testicle; and as it begins v 
‘its descent to the pelvis, it winds behind the epigastric artery. 

Cremasteric artery and nerve. The cremasteric covering of ‘the Artery and 
cord has a separate artery and nerve. The artery is derived from eae 
the epigastric, and is distributed to the coverings of the cord. The em: 
genital branch of the genito-crural nerve enters the cord by the in- 
ternal abdominal ring, and ends in the cremaster muscle. 

Cutaneous vessels and nerves are supplied to the teguments of and cuta- 
‘the cord from the superficial pudic artery and the ilio-inguinal ahi 
nerve. 

Dissection. By cutting through the spermatic cord near the pubes, Dissection 
‘and raising it towards the inner abdominal ring, a fibrous band below a ss 
Poupart’s ligament, the deep crural arch, will appear: it passes in- 
wards to the pubes, and is to be defined with some care. 

The remaining vessels of the abdominal wall, viz., the epigastric and of the 
-and circumflex iliac, and the ending of thg internal mammary perce 
-artery, are to be next dissected. The epigastric and mammary *>¢omen. 
‘arteries will be observed on raising the outer edge of the rectus, 
one above and the other below, ramifying in the muscle. 

The epigastric, with its earliest branches, may be traced by 
removing the fascia transversalis from it near Poupart’s ligament. 

The circumflex iliac artery lies behind the outer half of Poupart’s 
ligament, and should be pursued along the iliac crest to its ending. 

Deep crural arch. Below the level of Poupart’s ligament is a thin Deep crural 
band of transverse fibres over the femoral vessels, which has an 
received the name deep crural arch from its position and resem- 
blance to the superficial crural arch, (Poupart’s ligament). This Attach- 
fasciculus of fibres, beginning about the centre of the ligament, is ‘ 
prolonged inwards to the pubes, where it is widened, and is inserted 
into the pectineal line at the deep aspect of the conjoined tendon 
-of the broad muscles of the abdomen.* It is closely connected 
with the front of the crural sheath, 

VESSELS IN THE WALL OF THE ABDOMEN. On the side of the Vessels in 
_abdomen are the intercostal and Iumbar arteries with the inter- ’4e™™™ 
costal nerves. In the sheath of the rectus lie the epigastric and 
internal mammary vessels ; and around the crest of the hip-bone 
bends the circumflex iliac branch. 

The intercostal arteries (fig. 136) issue between the false ribs Intercostal 
(p. 362), and enter the abdominal wall between the transversalis ”“"”* 
and internal oblique muscles : they extend forwards with the nerves, 
-supplying the contiguous muscles, and some end in the teguments. 


* Sometimes this structure is a firm distinct band, which is joined by some 
_of the lower fibres of the aponeurosis of the external oblique. At other times, 
_and this is the most common arrangement, it is only a thickening of the 

fascia transversalis with fibres added from the tendon of the transversalis’ 
muscle, 
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In front they anastomose with the internal mammary and epigastric :. 
behind they communicate with the lumbar arteries. 

The lowest artery accompanies the last intercostal nerve below 
the last rib, and is distributed with the nerve. ; 

The internal mammary artery. The abdominal branch of this. 
vessel (p. 253) enters the wall of the abdomen beneath the carti- 
lage of the seventh rib. Descending in the sheath of the rectus, 
the vessel soon enters the substance of the muscle, and anastomoses. 
in it with the epigastric artery. 

The epigastric artery (fig. 138, a) arises from the external iliac 
about a quarter of an inch above Poupart’s ligament ; it ascends: 
in the sheath of the rectus and divides above the umbilicus into 
branches which enter that muscle, and anastomose with the internal 
mammary. 

As the artery courses to the rectus it passes beneath the cord, 
and on the inner side of the internal abdominal ring; and it is. 
directed obliquely inwards across the lower part of the abdomen, 
so as to form the outer boundary of a triangular space along the 
edge of the rectus. «It lies at first beneath the fascia transversalis ; 
but it soon perforates that fascia, and enters the sheath of the 
rectus over the semilunar border at the posterior aspect. 

The branches of the artery are numerous, but inconsiderable in 
size :— 

a. The pubic branch is a small transverse artery, which runs. 
behind Poupart’s ligament to the posterior aspect of the pubes, and 
anastomoses with a similar branch from the opposite side. Behind 
the pubes it communicates with a small offset from the obturator 
artery (fig. 139, f): the size of this anastomosis varies much, but 
its situation is internal to the crural ring. 

b. A cremasteric branch is furnished to the muscular covering of 
the cord. 

c. Muscular branches are given from the outer side of the artery 
to the abdominal wall, which anastomose with the intercostal 
arteries (p. 453), and others enter the rectus. Cutaneous offsets 
pierce the muscle, and ramify in the integuments with the anterior 
cutaneous nerves. 

Two epigastric veins lie with the artery ; they join finally into 
one, which opens into the external iliac vein. 

The circumflex iliae artery arises from the outer side of the 
external iliac, opposite the epigastric, and courses around the iliac 
crest, as the name expresses. Having perforated the crural sheath, 
it passes beneath the transversalis muscle to the middle of the 
crest of the hip-bone. Here it pierces the transversalis, and is 
continued backwards between this and the internal oblique, to 
anastomose with the ilio-lumbar branch of the internal iliac artery. 
Its offsets are muscular and anastomotic. 

Branches. Near the front of the iliac crest a small branch 
ascends between the internal oblique and transversalis muscles, 
supplying them, and anastomoses with the epigastric and inter- 
costal arteries. 
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As the vessel extends backwards it gives lateral offsets, which and anasto- 
supply the neighbouring muscles, and communicate on the one side ™°%™ 
with the ilio-lumbar, and on the other with the gluteal artery. 

The circumflex iliac vein is formed by the junction of two col- Circumflex 
lateral branches, and crosses the external iliac artery nearly an inch *"™ 
above Poupart’s ligament, to open into the external iliac vein. 


~ 


Secrion II. 
HERNIA OF THE ABDOMEN, 


The lower part of the abdominal wall, which has been reserved Inguinal 
on the left side of the body, should be now dissected for inguinal “""” 
hernia. 

Dissection. The teguments and the aponeurosis of the external The dissec- 
oblique having been thrown down in the previous examination of ieee 
the wall of the abdomen, the necessary dissection of the inguinal 
region will be completed by raising the internal oblique muscle as 
in fig. 138. ; ‘ 

To raise the oblique muscle, let one incision be made across the Reflect 
fleshy fibres from the iliac crest towards the linea alba ; and after ohiigue. 
the depth of the muscle has been ascertained by the layer of areolar 
and fatty tissue beneath it, let the lowest fibres be carefully cut 
through at their attachment to Poupart’s ligament. By raising the 
muscle cautiously, the student will be able to separate it from the 
subjacent transversalis, so that it may be turned upwards on the 
abdomen. The separation of the two muscles just mentioned is 
sometimes difficult in consequence of their fibres being blended . 
together, but a branch of the circumflex iliac artery will mark their 
intermuscular interval. 

The cremaster muscle is next to be divided along the cord, and Cut the 
to be reflected to the sides. Let the dissector then clean the surface “™*s'" 
of the transversalis muscle, without displacing its lower arched Clean sub- 
border ; and trace with care the conjoined tendon of it and the ens 
internal oblique to show the exact extent outwards. The fascia 
transversalis and the spermatic cord should be likewise nicely 
cleaned. 

Crossing the interval apparent below the border of the trans- Sie 
versalis muscle, are the epigastric vessels, which lie close to the veauels. 
inner side of the internal abdominal opening, but beneath the fascia 
transversalis. A small piece of the fascia may be cut out to show 
the vessels. 

IncurnAL Hernia. A protrusion of intestine through the lower Situation of 

; ’ * inguinal 
part of the abdominal wall near Poupart’s ligament (the part hemia. 
answering to the inguinal region), is named an inguinal hernia. 

The escape of the intestine in this region is predisposed to by the Predis- 
deficiencies in the muscular strata, by the passage of the spermatic Doturaily. 
cord through the abdominal parietes, and by the existence of fossz 


on the inner surface of the wall. 
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The gut in leaving the abdomen either passes through the internal 
abdominal ring with the cord, or is projected through the part of 
the abdominal wall between the epigastric artery and the edge of 
the rectus muscle. These two kinds of hernia are distinguished by 
the names external and internal, from their position to the epigastric 
artery ; or they are called oblique and direct, from the direction 
they take through the abdominal wall. Thus, the hernia protruding 
through the internal abdominal ring with the cord is called external 
from being outside the artery, and oblique from its slanting course ; 
whilst the hernia between the edge of the rectus and the epigastric 
artery is named internal from being inside the artery, and direct 
from its straight course. 

EXTERNAL or OBLIQUE INGUINAL HERNIA leaves the cavity of the 
abdomen with the spermatic cord, and traversing the inguinal canal, 
makes its exit from that passage by the external abdominal ring. 

Anatomy of the external hernia. To acquire a knowledge of the 
anatomy of this hernia it will be necessary that the space in which 
it lies (inguinal canal), the apertures by which it enters and leaves 
the wall of the abdomen (abdominal rings), and the coverings it 
receives in its progress to the surface of the body, should be studied. 

The inguinal canal (fig. 138) is the interval between the flat 
muscles of the abdominal wall, which contains the spermatic cord 
in the male, and the round ligament in the female. Its direction is 
oblique downwards and inwards, being nearly parallel to, but above 
Poupart’s ligament ; and its length is about one inch and a half. 
Superiorly it ceases at the internal abdominal ring ; and inferiorly 
it ends at the external abdominal ring. 

Towards the surface of the body the canal is bounded by the 
teguments, and the two oblique muscles in this way :—The skin 
with the subjacent fatty layer, and the aponeurosis of the external 
oblique, A, reach the whole length of the passage ; but the internal 
oblique, B, extends only along its outer third (half an inch). 

Towards the cavity of the abdomen the wall of the canal is con- 
structed by the conjoined tendon of the internal oblique and trans- 
versalis, and by the deep membranous strata in the wall of the 
abdomen in this wise :—The conjoined tendon, u, placed in front 
of the other structures, reaches along the inner two thirds of the 
space (about an inch); and beneath or behind it come the fascia 
transversalis, G, the subperitoneal fat, and the peritoneum, in the 
order mentioned, which are continued all along the passage. 

Along the lower part, or the floor, the canal is limited by the 
union of the fascia transversalis with Poupart’s ligament, and by 
the fibres of the ligament inserted into the pectineal line ; whilst 
along the upper part its extent is determined only by the apposition 
of the muscles. 

Tn the female, the canal has the same length and boundaries, 
though it is usually somewhat smaller. In that sex it lodges the 
round ligament. 

The internal abdominal ring (fig. 138) is an aperture in the fascia 
transversalis, which is situate midway between the symphysis pubis 
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and the iliac crest, and half an inch above Poupart’s ligament. It situation, 
is oval in form, the extremities of the oval being directed upwards form and 
and downwards, and measures about half an inch; the fascia at its wee 
outer and lower parts is stronger than at the opposite sides. 
Arching above and on the inner side of the aperture, is the lower 'pper and 
border of the transversalis muscle, D, which is fleshy in the outer, 
but tendinous in the inner half. Below, it is bounded by Poupart’s 
ligament. On the inner side lie the epigastric vessels (a). inner 
This opening in the fascia transversalis is the inlet to the inguinal betas 


parts trans- 


canal, and through it the cord, or the round ligament, passes into tte 
rough it. 


Fig. 138.* 


the wall of the abdomen. The external hernia enters the canal at 
the same spot. All the protruding parts receive as a covering the 
prolongation from the margin of the opening. 
The external abdominal ring (fig. 133, °) is the outlet of the in- Extemal 
Z : abdominal 
guinal canal, and through it the spermatic cord reaches the surface ring ; 
of the body. This aperture is placed in the aponeurosis of the situation. 
external oblique muscle, near the crest of the pubes; and from the 


* Dissection for inguinal hernia (Illustrations of Dissections). Muscles: A. 
External oblique tendon, thrown down. 8. Internal oblique, the lower part 
raised. c. Cremaster muscle in its natural position, p, Transversalis muscle 
with a free border. ¥. Spermatic cord. «. Fascia transversalis. H. Con- 
joined tendon. Arteries: a. Epigastric vessels. 0. Offset of the circumflex 


jliac to muscles. 
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margin a prolongation is sent on the parts passing through it. 
(p. 443). : . 

Course and coverings of the hernia. A piece of intestine leaving 
the abdomen with the cord, and passing through the inguinal canal 
to the surface of the body, will obtain a covering from every 
stratum in the lateral part of the wall of the abdomen, except from 
the transversalis muscle. 

It receives its investments in this order:—As the intestine is 
thrust outwards, it carries before it first the peritoneum and the 
subperitoneal fat, and enters the tube of the fascia transversalis, F, 
(infundibuliform fascia) around the cord. Still increasing in size it 
is forced downwards to the lower border of the internal oblique 
muscle, where it will have the cremasteric fascia, c, applied to it. 
The intestine is next directed along the front of the cord to the 
external abdominal ring, and in passing through that opening re- 
ceives the investment of the intercolumnar or spermatic fascia. 
Lastly, as the hernia descends towards the scrotum, it has the 
additional coverings of the superficial fascia and the skin. 

In a hernia which has passed the external abdominal ring, the 
coverings from without inwards are the following:—the skin and 
the superficial fascia, the spermatic and cremasteric fascie, the 
fascia transversalis, the subperitoneal fat, and the peritoneum or 
hernial sac. Two of the coverings, viz., the peritoneal and sub- 
peritoneal, originate as the gut protrudes, but the rest are ready 
formed around the cord, and the intestine slips inside them. The 
different layers become much thickened in a hernia that has existed 
for some time. 

Diagnosis. If the hernia is small and is confined to the wall of 
the belly, it gives rise to an elongated swelling along the inguinal 
canal. If it has proceeded farther, and entered the scrotum, it 
forms a flask-shaped tumour with the large end below, and the 
narrow neck occupying the inguinal passage. 

Whilst efforts are being made to force back a piece of protruded 
intestine during life, the direction of the canal, and the situation 
of the internal abdominal ring, should be borne in mind. 

Seat of stricture. The protruded intestine may be constricted at 
the internal abdominal ring ; in the inguinal canal by the fleshy 
internal oblique muscle ; and at the external abdominal ring. 

The stricture is placed usually at the inner abdominal ring, and 
may be produced in two ways ;—either by a constricting fibrous 
band outside the narrowed neck of the tumour, or, by a thickening 
and contraction of the peritoneum itself at the inner surface of 
the neck. 

Dwision of stricture. To set free the intestine, an incision is made 
down to the internal abdominal ring ; and, all fibrous bands outside 
the peritoneum being divided, the intestine is to be returned into 
the abdomen by gentle pressure. 

Supposing the intestine cannot be replaced in the abdomen after 
the previous steps have been taken, the surgeon proceeds to lay 
open the peritoneum, and to divide the internal stricture, from 
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within out, on a director placed beneath it. With the view of 
avoiding the surrounding vessels, the cut is directed upwards on 
the front and mid-part of. the hernia. 

Other designations. This kind of hernia has other names applied Terms ap- 
to it sometimes by surgeons, according as it has passed certain amen 
points in the wall of the abdomen. If we intestine remains in the hernia 
inguinal canal, the term bubonocele is applied to the swelling ; but poate 
if it has extended into the scrotum, the appellation scrotal rupture, 
or oscheocele, is given to the tumour, 

Varieties of the external hernia. There are two varieties of the Two 
oblique inguinal hernia (congenital and infantile), which are distin- ia 
guished by the condition of the peritoneal covering. 

Congenital hernia. This kind is found for the most part in the congenitat 
infant and the child, though it may occur in the adult male. In it ae 
the tube of peritoneum, which accompanies the testicle from the how con- 
abdomen in the fetus, remaining unclosed, the intestine descends a 
into a sac already formed for its reception. 

As it takes the course of the inguinal canal, it will possess the coverings 
coverings before enumerated for the external hernia ; and it passes 2nd course. 
at the first to the bottom of the scrotum, instead of ‘heine arrested 
at the top of the testis. 

With care it may be distinguished, whilst it is of moderate size, Diagnosis. 
by its position in front of the testicle. 

For the seat, cause, and division of the stricture, refer to what is Stricture. 
before stated for external hernia. 

Infantile hernia is much rarer than congenital, and cannot be Infantile 
distinguished from the common external hernia during life. It was er a 
first recognised i in the young child, and received its name from that 
circumstance ; but, like the eonsenital, it may be met with in the 
adult. Its chief differential character is derived from the state of 
the peritoneum. 

The peritoneum has the following condition :—the tube of that pect oa 

membrane passing with the testicle in the fetus, is closed only at 
the internal abdominal ring, instead of being obliterated from that 
point down to the testicle, so that a large serous sac will be situate 
in front of the spermatic cord, and may oceupy the inguinal canal. 
With this state of the peritoneum, should an external hernia with 
its coverings descend along the cord in the usual way, it will pass 
behind the unobliterated sac, like a viscus into a serous membrane. 
In this way there will be two sacs ; an anterior (the tunica vagi- 
nalis), containing serum, and a posterior enclosing the intestine. 

The infantile hernia is first recognised during an operation by How known 
the knife opening the tunica vaginalis. The operator then proceeds em 
to lay bare the neck of the hinder or hernial sac, and to treat the 
stricture of it as before described (p. 458). 

The InrERNAL or Direct INGUINAL HERNIA escapes on the inner per 
side of the epigastric artery, and has a straight course through the 
abdominal parietes. Its situation and coverings, and the seat of 
stricture, will be better understood after the examination of the 
part of the abdominal wall through which it passes. 
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Anatomy of the internal hernia. At the lower part of the abdo- 
It passes | minal wall is a triangular space (fig. 138) which is bounded by the 


through a . . i ° tus muscle 
triangular | Pigastric artery on one side, the outer edge of the rec 


space ; on the other, and the inner half of Poupart’s ligament below : it 

size, | measures about two inches from above down, and one inch and a 
~ half across at the base. 

constitu. The constituents of the abdominal wall in this spot are, the tegu- 

ee ments; the strata of the muscles; and the layers lining the interior 


of the abdomen, viz., fascia transversalis, subperitoneal fat, and 
peritoneum. The muscles have the undermentioned arrangement :— 
The aponeurosis of the external oblique is pierced by an aperture 
muscles. (external abdominal ring) towards the lower and inner angle of 
the space through which the inguinal hernia is transmitted. The 
internal oblique and transversalis, which come next, are united 
together in the conjoined tendon ; and as this descends to its inser- 
tion into the pectineal line, it covers the inner two thirds (about 
_ an inch) of the space, and leaves uncovered about half an inch 
X% between its outer edge and the epigastric vessels, where the fascia 
transyersalis appears. 
«Ea deod 7 Any intestine protruding in this spot must make a new path for 
aa tends. itself, and elongate the different structures, because there is not 
any opening by which it can descend, as in the external hernia. 
Further, the coverings of the hernia, and its extent and direction 
in the abdominal wall, must vary according as the gut projects 
through the portion of the space covered by the conjoined tendon, 
or through the part external to that tendon. 
Tee of Course and coverings of the hernia. The common kind of the in- 
common _ ternal hernia (inferior) passes through the part of the triangular 
kind are space which is covered by the conjoined tendon. 
peutonsam RHC intestine in protruding carries before it the peritoneum, the 
ja- . : ‘ a 
-cent fat, subperitoneal fatty membrane, and the fascia transversalis ; next it 
rs taal elongates the conjoined tendon, or as in a sudden rupture, separates 
conjoined the fibres, and escapes between them. Then the intestine advances 
; into the lower part of the inguinal canal, opposite the external 
spermatic abdominal ring ; and passes through that opening on the inner side 


fascia, 


superficial Of the cord, receiving at the same time the covering of the fascia 
oa and spermatica. Lastly it is invested by the superficial fascia and the 


skin. 

In number the coverings of the internal hernia are the same as 
those of the external; and in kind they are the same, with this ex- 
ception, that the conjomed tendon is substituted for the cremasteric 
fascia. 

The position of the openings in the abdominal wall should be 
kept in mind during attempts to reduce this kind of hernia; and 
the straightness of the course of the internal, in comparison with 
the external hernia, should be remembered. 

How imnown Diagnosis. This rupture will be distinguished from external hernia 
mal by its straight course through the abdominal wall, and by the neck 
being placed close to the pubes. 


After this hernia has acquired a large size, an examination during 
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impossible 
if it is large. 


UMBILICAL HERNIA. 463. 


life cannot determine whether it began originally in the triangular 
space, or at the internal abdominal ring; for as an external eens 
increases, its weight drags inwards the internal ring into a line with 
the external, and in this way the swelling apaitizes the appearance 
of a direct rupture. 

Seat of stricture. The stricture in this form of hernia occurs most Stricture, 
frequently external to the neck of the tumour, though it may be 
inside from thickening of the peritoneum; and it may occasionally situation, 
be found at the external abdominal ring. 

Division of the stricture. The neck of the tumour is to be laid to free from 
bare, and all fibrous bands around it are to be divided without in- i i cae 
jury to the peritoneum; but if, after this has been done, the intes- 
tine cannot be put backwards into the abdomen, the sac is to be 
opened, and the internal constricting band is to be divided directly 
upwards on a director. 

In the operation on a large rupture appearing to be direct, the in large 
operator should cut on the front and mid-part of the tumour, so as” 
to avoid the epigastric vessels, whose lateral position cannot be 
known. | 

Variety of internal hernia. Another kind of internal hernia (superior) Rarer king 
occurs through that part of the area of the triangular space which Sie eve 
is external to the conjoined tendon. Its existence is determined by 
the unusual position of the obliterated hypogastric artery inside the 
abdominal wall (p. 462). 

~The intestine protrudes through the wall of the abdomen close to is oblique im 
the epigastric artery, and descends along nearly the whole of the (ction 
inguinal canal to reach the external abdominal ring ; so that the term cord. 

“ direct” would not apply strictly to this form of internal hernia. 

Coverings. As the gut traverses nearly the whole of the in- Coverings 
guinal canal, it has exactly the same coverings as the external jy ‘sternal 
hernia, viz., the skin and the superficial fascia, the spermatic and hernia. 
cremasteric fasciw, the fascia transversalis, and the subperitoneal 
fat and the peritoneum. 

Diagnosis. This form of internal hernia would be considered Diagnosis 
external during life from its course and its form; and yet it must pot hossi"le 
be remembered that the epigastric vessels are placed on the outer 
part of its neck, whilst in the hernia which it stimulates, they lie 
on the inner side. Its nature can be ascertained with certainty 
only after death. 

Seat of stricture. The constriction of the intestine will take place stricture at 
from similar causes, and at the same spots as in the external hernia. 82° SPO" 

Division of the stricture. From an inability to decide always in pjyision of 
the living body whether a small hernia is internal or external, the stricture. 
rule observed in dividing the stricture of the neck of the sac is, to 
cut down upon the mid-part of the tumour; and if it is necessary 
to open the peritoneum, to cut directly upwards, as in the other 
kinds of inguinal hernia. 

UmepinicaL Hernia, or exomphalos, is a protrusion of the intestine Umbilical 
through or by the side of the umbilicus. It is very variable in 2 
size, ina its course is straight through the abdominal wall. Course. 
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Coverings. The coverings of the intestine are few in number :— 
They are the skin and the superficial fascia; a prolongation from 
the tendinous margin of the umbilical opening; together with 
coverings of the fascia transversalis, the subperitoneal fat, and the 
peritoneum. Over the end of the tumour the superficial fascia 
blends with the other contiguous structures, and its fat disappears. 

If the hernia is suddenly produced, it may want the investment 
otherwise derived from the edge of the umbilicus. 

Seat of stricture. The stricture on the intestine is generally at the 
margin of the tendinous opening in the abdominal wall; and it 
may be either outside, or in the neck of the sac, as in the other 
kinds of hernia. It should be remembered that the narrowed neck 
is at the upper part and not in the centre of the swelling. 

Division of the stricture. The constriction may be removed by 
cutting externally the parts around the neck. Or if the sac is to be 
opened, the knife may be carried upwards in cutting through the 
stricture ; but there is not any vessel liable to injury in the operation. 

OrHER Forms or Hernia. At each of the other apertures in the 
parietes of the abdomen, a piece of intestine may be protruded, so 
as to form a hernial tumour. For instance there may be femoral 
hernia below Poupart’s ligament, with the femoral vessels ; obturator 
hernia through the thyroid foramen, with the artery of the same 
name ; and ischiatic hernia through the ischiatic notch. 

The femoral hernia, as the most important, will be noticed pre- 
sently ; but the student must refer to some special treatise for 
information respecting the other abdominal hernia. 

Dissection. The abdomen may be now opened to see the cords 
and the depressions on the posterior surface of the abdominal wall. 
A transverse cut may be made through the umbilicus across the 
front of the abdomen ; and on holding up the lower half of the 
wall, fibrous cords will be seen ascending to the umbilicus from 
the pelvis. 

Cords of the abdominal wall. In the middle line is the prominence 
of the remains of the urachus, which reaches from the summit of 
the bladder to the umbilicus. On each side is another cord of the 
obliterated hypogastric artery ; this is directed from the side of the 
pelvis to the umbilicus, and lies usually behind or close to the epi- 
gastric artery, near Poupart’s ligament. 

Fosse. With this disposition of the cords, two fossx are seen near 
Poupart’s ligament, one on each side of the obliterated hypogastric 
artery ; they correspond with the situation of the internal and ex- 
ternal abdominal rings, and with the places where the extemal and 
internal (common kind) herniz occur. 

But occasionally the cord of the obliterated hypogastric is moved 
inwards from the epigastric artery, to the line of junction of the 
outer with the inner two thirds of the triangular space through 
which the direct hernia comes. In this position of the cord there 
will be three fosse on the lower part of the abdominal wall ; viz. 
an inner between it and the urachus, a middle one between it and 
the epigastric vessels, and an external outside the epigastric artery. 
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And there may be one, two, or three inguinal hernia, on each side of Number of 
the body, according to the depth of the fosse, and the predisposi- Pet cdine. 
tion to protrusion of the intestine. 

Femorat Hernia. In this hernia the intestine leaves the abdomen Situation of 
below Poupart’s ligament, and descends in a loose membranous ,Uefemor! 
sheath around the femoral vessels. Only so much of the structures 
will be described here as can be now seen, the rest are noticed fully 
in the dissection of the thigh. 

Dissection. The dissection for the femoral hernia is to be made Dissection 
on the left side of the body. pene 

The lower portion of the abdominal wall is to be divided from pjvige 
the umbilicus to the pubes. The peritoneum is to be detached from Wall, 
the inner surface of the wall near Poupart’s ligament, by means of 
a transverse cut just above that band; and is to be raised from the 
iliac fossa. The layer of the subperitoneal fat is to be separated in 
the same way, but before this can be done, it will be necessary to 
cut through the spermatic cord at the abdominal ring: as this layer detach 
is raised, some lymphatic glands will be laid bare oy the side of the ™ stat 
iliac veanell, Any loose tissue remaining is to be taken away to take away 
show the upper opening of the membranous crural sheath contain- ™ 
ing the femoral vessels, and the interval (crural ring) on their inner 
side (fig. 139). In this dissection the genito-crural nerve is seen on 
the iliac artery. 

Afterwards the fascia transversalis and the iliac fascia are to be 
traced to Poupart’s ligament, to see the part that each takes in the 
production of the crural sheath. 

Anatomy of femoral hernia. The membranes concerned in the Anatomy 
femoral hernia are, the peritoneum; the subperitoneal fat; the ofihs 
transversalis and iliac fascie lining the interior of the abdominal 
cavity, with the sheath on the femoral vessels to which they give 
origin at Poupart’s ligament. 

The peritoneum lines the inner surface of the abdominal wall, Peritoneal 
without having any aperture for the escape of the intestine ; and cna 
its thinness and weakness are apparent now it is detached. 

The subperitoneal fat extends as a continuous layer beneath the Subperi- 

peritoneum, but is thickest and most fibrous at the lower part of the °°" * 
abdomen, where the iliac vessels pass under Poupart’s ligament. 
At that spot it extends over the upper opening of the membranous 
sheath around the vessels ; and internal to the vein, it covers the 
space of the crural ring, as well as a lymphatic gland which oc- 
cupies that space. 

Where this layer stretches over the crural ring it is named by forms sep- 
M. Cloquet septum crurale; and it is described hy him as being '™™ “u7al’- 
concave towards the abdomen, and convex towards the thigh. An 
inguinal gland is generally attached to its under surface. 

The fascia transversalis has been before noticed (p. 451). At Fascia 
Poupart’s ligament it joins the iliac fascia, outside the situation of pede 
the large iliae artery (fig. 139) ; but internal to that spot it is con- 
tinued downwards to the thigh in front of the femoral vessels, and 
forms the anterior part of the crural sheath, 
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The iliac fascia covers the iliacus muscle, and lies beneath the 
iliac vessels. At Poupart’s ligament its disposition is similar to 
that of the transversalis fascia ; for, external to the iliac vessels, it 
joins the fascia transversalis along the line of the ligament ; but 
opposite the vessels it is prolonged into the posterior part of the 
crural sheath. 

The crural sheath is a loose membranous tube, which encloses 
the femoral vessels as they enter the thigh, and is obtained from 
the fascie lining the abdomen. Its anterior half is continuous 
with the fascia transversalis, and its posterior is derived from the 
fascia iliaca. ‘The sheath is not entirely filled by the vessels, for a 
space (crural ring) exists on the inner side of the vein, through 
which the intestine descends in femoral hernia. 

The crural ring (fig. 139, ?) is referred to also in the dissection 
of the thigh, but its boun- 
daries are better seen in 
the abdomen. It is the 
interval in the sheath, at 
the inner side of the femo- 
ral vein, which is about 
half an inch wide, and is. 
filled by a lymphatic 
gland. Bounding it in- 
ternally, are Gimbernat’s. 
ligament, E, and the con- 
joined tendon ; and limit-. 
ing it externally is the 
femoral vein (0) without 
the intervention of the 
sheath. In front is Pou-. 
part’s ligament, with the deep arch; and behind is the pubes, covered 
by the pectineus and the fascia lata. Along the front of the space, 
but at some little distance from it, lies the spermatic cord in the 
male, and the round ligament in the female. 

Two of the boundaries, anterior and inner, are firm and sharp- 
edged, though their condition varies with the position of the limb ; 
for if the thigh is raised and approximated to its fellow, those 
bounding parts will be relaxed. 

Position of vessels around the ring (fig. 189). On the outer side is 
the femoral vein (b) ; and above this are the epigastric vessels (c). 
In front is a small branch (pubic) from the epigastric artery to the 
back of the pubes; and the vessels of the spermatic cord may be 
said to be placed along the anterior aspect of the rmg. The ring 
is bounded in the male by vessels in front and on the outer side. 


* View of the parts concerned in femoral hernia (Quain’s plates). Muscles: 
A. Tliacus covered by the iliac fascia. x. Rectus. o. Transversalis, covered 
by the transversalis fascia. oD. Crural ring. &. Gimbernat’s ligament. 
Vessels: a. Iliac artery. %. Iliac vein. c. Epigastric branch. d. Circum- 


flex iliac. ¢. Obturator, with its nerve. jf. Small branch joining obturator 
and epigastric arteries. 
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But in some bodies the obturator artery takes origin from the State of 
epigastric, and lies along the ring as it passes to the pelvis. Tt Ts! 
may have two positions with respect to the crural ring :—either it = 
‘is placed close to the iliac vein, so as to leave the inner side of that 
space free from vessels ; or it arches over the aperture, descending 
on the inner side at the base of Gimbernat’s ligament ; in this last 
condition the ring will be encircled except at the posterior part. 

Course of femoral hernia. The intestine leaves the abdomen by Femoral 
the opening of the crural ring ; and it descends internal to the vein *¢™* 
in the large crural sheath, as far as the saphenous opening in the 
‘thigh, where it projects to the surface. 

Coverings. In its progress the intestine will push before it the from abdo- 
‘peritoneum, and the subperitoneal fat (septum crurale) ; and it ame 
‘will displace, or cause to be absorbed, the gland which fills the and subperi- 
‘crural rmg. Having reached the level of the saphenous opening, ene 
‘the intestine carries before it the inner side of the crural sheath, and crural 
‘and a layer called the cribriform fascia ; and, lastly, it is invested aera 
by the teguments of the thigh. The dissection of the thigh may 
‘be referred to for fuller detail. 

Seat of stricture. The stricture of a femoral hernia is placed Stricture 
opposite the base of Gimbernat’s ligament, or lower down at the Sov" sy 
margin of the saphenous opening in the thigh. And the constric- saphenous 
‘tion may be caused either by a fibrous band outside the upper aire 
narrow end of the tumour, or by the thickening of the peritoneum 
‘inside that part, as in inguinal hernia. 

Division of the stricture. To free the intestine from the constrict- ier alg 
ing fibrous band arching over it, an incision is to be made down ternal 
to the neck of the sac at the inner and upper part. 

And to relieve the deep stricture within the neck of the sac, the and in- 
peritoneal bag is to be opened and a director introduced, and the vee 
knife is to be carried horizontally inwards, or upwards and inwards, 
through the thickened sac and a few fibres of the edge of Gimber- 
nat’s ligament. 

Danger to vessels. When the incision is made upwards and in- Risk of 
wards to loosen the constricting band in the neck of the tumour, Woun'ts 
there will not be any vessel injured unless the cut should be made regular 
‘so long as to reach the spermatic cord in the male, or the small 
pubic branch of the epigastric artery. 

And when the incision is made directly inwards with the same and irregu- 
‘view, there is not usually any vessel in the way of the knife. But ae a 
in some few instances (once in about eighty operations, Lawrence), them. 
the obturator artery takes its unusual course in front of and on the 
inner side of the neck of the hernia, and will be before the knife in 
the division of the stricture. As this condition of the vessel cannot 
be recognised beforehand, the surgeon will best avoid the danger of 
wounding the artery by a cautious and sparing use of the knife. 
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DISSECTION OF THE ABDOMEN. 


Secrion III. 
CAVITY OF THE ABDOMEN. 


The abdominal cavity is the space included between the spinal 
column behind, and the visceral arches of the vertebre with their 
intervening muscles in front. It is lined by a serous membrane 
(peritoneum), and contains the digestive, urinary, and generative 
organs, with vessels and nerves. 

Dissection. To prepare the cavity for examination, the remainder 
of the abdominal wall above the umbilicus is to be cut, along the 
left side of the linea alba, as far as the xiphoid cartilage. The 
resulting flaps may be thrown to the sides. 

Size and form. This space is the largest in the body. It is- 
ovoidal in form with the ends upwards and downwards, so that it 
measures more in the vertical than the transverse direction ; and it 
is much wider superiorly than inferiorly. 

Boundaries. Above it is limited by the diaphragm ; below by the 
recto-vesical fascia and the levatores ani, and the structures closing” 
the outlet of the pelvis: both these boundaries are concave towards. 
the cavity, and are in part fleshy, so that the space will be diminished 
by their contraction and flattening. 

In front and on the sides the parietes are partly osseous and 
partly muscular :—thus towards the upper and lower limits is the 
bony framework of the skeleton, viz. the ribs in one direction and 
the pelvis in the other ; but in the centre are stretched the muscles. 
of the abdominal wall. 

Behind is placed the spinal column with the muscles contiguous. 
to it, viz. the psoas and the quadratus lumborum. 

Alterations in size. The dimensions of the cavity are influenced 
by the varying conditions of the boundaries. Its depth is diminished 
by the contraction and descent of the diaphragm, and the contrac- 
tion and ascent of the levatores ani; and the cavity is restored to: 
its former dimensions by the relaxation of those muscles. 

The width is lessened by the contraction of the abdominal 
muscles ; but it is increased, during their relaxation, by the action 
of the diaphragm forcing outwards the viscera. The greatest 
diminution of the space is effected by the simultaneous contraction 
of all the muscular boundaries, as in the expulsion of the excreta. 

Division of the space. A division has been made of the space into 
the abdomen proper and the cavity of the pelvis. 

The abdominal portion reaches from the diaphragm to the brim 
of the pelvis, and lodges the alimentary tube and its appendages, 
together with the kidneys. 

The pelvic portion is situate below the brim of the pelvis, and 
contains chiefly the generative and urinary organs. 

The following description concerns the part of the cavity between 
the diaphragm and the brim of the pelvis. Towards the end of 
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the dissection of the abdomen, the pelvic portion will receive a Pelvis after. 
separate notice. 

Regions. The upper part of the abdominal cavity is divided into Abdominal 
regions by lines extended between certain points of the parietes. ee 

If two circular lines are carried round the body, so that one shall marked out 
be opposite the cartilage of the ninth rib, and the other on a level ™ testons: 
with the most prominent point of the crest of the hip bone, the 
cavity will be divided into three circles or zones, upper, middle, 
and lower. 

Each of these circles has been further subdivided into three by a Three lateral 
line, on each side, from the cartilage of the eighth rib to the centre a 
of Poupart’s ligament. The piece marked off, on each side, from 
the three circles by the vertical line is named respectively, from 
above downwards, hypochondriac, lumbar, and iliac; whilst the 
central part of each circle is designated from above down, epigas- and three 
tric, umbilical, and hypogastric. Cent, 

In addition, the middle and lower part of the hypogastric space Subdivi- 
is named pubic region, whilst the contiguous portions of the hypo- °°" 
gastric and iliac parts constitute the inguinal region. 

Contents and their position. The alimentary tube, the liver, pan- Parts in 
creas, spleen, and kidney, occupy the abdomen proper. Seay 

The alimentary tube presents differences in form, and is divided General 
into stomach, small intestine, and large intestine ; and the two last pa 
are further subdivided, as it will afterwards appear. The several] tube: 
viscera have the following general position :—The small intestine position 
is much coiled, and occupies the greater part of the cavity ; whilst oe a 
the great intestine arches around it. Both are fixed in position by 
pieces of the serous lining. Above the arch of the great intestine 
are situate the stomach, the liver, the spleen, and the pancreas ; ana of 
and below it, is the convoluted small gut. Behind the large intes- ney. 
tine, on each side, is the kidney with its excretory tube. 

Superficial view of the contents. On first opening the abdomen Parts of — 
the following viscera appear :—On the right side is the liver, which eee 
is partly concealed by the ribs. On the left side a piece of the cea 
stomach is visible ; but this viscus lies for the most part beneath 
the ribs and the liver. Descending from the stomach is a fold of 
peritoneum (the large omentum), which reaches to the pelvis, and 
conceals the small intestine : in some bodies the omentum is raised 
into the left hypochondriac region, and leaves the intestine uncovered. 

Tf the bladder is distended, a small part of it may come into view 
just above the pelvis, but commonly it is not seen. 

Before the natural position of the viscera is disturbed, their Connections 
situation in the different regions of the abdomen, and their connec- i be ee 
tions with surrounding parts should be examined. 
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The stomach (fig. 140, a) intervenes between the gullet and the Position of 
small intestine, and is partly retained in position by pieces of the Stomach. 
gerous membrane. It is somewhat of a conical form, with the 
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larger end to the left side ; and it occupies the left hypochondriac, 
the epigastric, and part of the right hypochondriac region. 

At the left end it receives the oesophagus (b), by which it is 
firmly fixed to the diaphragm ; here it lies beneath the ribs, and is 
in contact with the spleen (m), to which it is connected by a fold 
of peritoneum (splenic omentum) : when this part of the stomach 
is distended it pushes up the diaphragm, and encroaches on the 


Fig. 140.* 


space for the heart and the left lung. The right extremity ends 
in the small intestine, and reaches towards the gall bladder: it is 
in contact with the under part of the liver. 

The anterior surface touches, from left to right, the diaphragm 
the abdominal wall, and the liver ; and the posterior surface Ghat, 
sponds with the pancreas, the pillars of the diaphragm, the aorta 
and vena cava, and the solar plexus. 


} i Connections of the liver, stomach, spleen, and large intestine, the small 
intestine having been taken away. a. Stomach, and }, esophagus, c and d 
Right and left lobes of the liver, with ¢, the suspensory ligament. /f. Cexcum. 


g. Ascending colon. wh. Transverse. 7%. Descending, and /, si j 
of the colon. 72. Duodenum, m, Spleen. ? esis spe, 
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The upper border is connected to the liver by a process of peri- Borders. 
toneum, the small omentum; and the lower border gives attachment 
to another peritoneal fold, the great omentum or epiploon, which 
floats freely over the intestine. 

The form, and the connections of the stomach with the sur- Connections 
rounding parts will vary with the size. For when the viscus is ite diner 
empty it is flattened, its surfaces looking forwards and_back- i. 
wards, and its borders upwards and downwards; but when dis- 
tended, it becomes somewhat circular, and makes a rotatory 
movement, so as to bring forwards the border usually lowest, and 
to turn upwards that surface which is directed forwards at other 
times. 

The position and connections of the stomach may be altered by Alterations 
variations in the size of any of the surrounding organs, or by the oN 
accumulation of fluid in the chest, or in the belly. The stomach °s¢ 
may be dragged down likewise by the great omentum entering a 4 other 
hernia; or it may be forced down towards the pelvis by the pressure 
of tight stays. In these different changes in position, the right end 
moves more than the left, because it is attached mainly by peritoneum 
to the parts around. . 

The small intestine (intestinum tenue) reaches from the stomach Small intes- 
to the right iliac region, where it ends in the large intestine. It is mee 
divided into three parts, duodenum (twelve fingers’ length), jejunum, situation 
and ileum: of the last two, the former receives its name from its Pa a 
empty condition, and the latter from its numerous coils. 

The duodenum (fig. 140, 7) cannot be satisfactorily seen at present, Duodenum. 
and it will be examined afterwards (p. 483). 

The jejunum and ileum (fig. 141) begin on the left side of the py ea 
second lumbar vertebra, without any distinct mark of separation from ; 
the duodenum. ‘Two fifths of the intestine belong to the jejunum, 
and the remaining three fifths to the ileum. 

This part of the intestinal tube forms many convolutions in the situation, 
umbilical, hypogastric, lumbar, and iliac regions of the abdomen ; 
and it descends oftentimes, but more frequently in the female, into 
the cavity of the pelvis. In front of the convolutions is the great fonne: 
omentum. Beyond the duodenum the intestine is fixed posteriorly 
to the spine by a process of peritoneum named the mesentery, which 
contains the vessels and nerves. Surrounding the jejunum and ileum 
is the large intestine or colon: but on the left side of the body the 
colon is concealed by the small intestine. 

The large intestine, or the colon (fig. 140), is sacculated, and is Large intes- 
more fixed than the jejunum and ileum. It begins in the right iliac pret 
region in a rounded part or head (caput cecum coli), and ascends guished. 
to the liver through the right iliac, lumbar, and hypochondriac 
regions. Crossing then the abdomen below the stomach, it reaches Course 
the left hypochondriac region ; and it lies in this transverse part of 
its course between the epigastric and umbilical regions, or altogether 
in the latter. Finally, it descends, on the left side, through the and extent. 
regions corresponding with those it occupied on the right, and forms 
a remarkable bend (sigmoid flexure) in the left iliac fossa ; then 
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becoming straighter it passes through the pelvis to end on the surface 
of the body. 

Divisions. It is divided into six parts, viz. caecum, ascending colon, transverse 
colon, descending colon, sigmoid flexure, and rectum. 

Ceeum, or The cecum (fig. 140, f) (caput caecum), or the commencement of 

ee the colon, is placed in the right iliac fossa, in which it is fixed by 

abuaitts the peritoneum being stretched over it. In front usually are con- 
volutions of the small intestine, but when it is distended it touches 

and connee- the abdominal wall. Behind, it rests on the iliac fascia, only fatty 

or and areolar tissues intervening. On the inner side it is joined by 
the small intestine ; and it presents inferiorly a worm-like piece— 
the vermiform appendix. 

Sometimes the peritoneum surrounds the cecum, and attaches it 
by a process to the abdominal wall. 

Ascending The ascending colon (fig. 140, g) reaches from the caecum to the 

acts under surface of the liver, on the right of the gall bladder. It lies 
against the quadratus lumborum inferiorly, but higher up it is placed 
in front of the kidney. To its inner side are the convolutions of 

Parts the small intestine. The peritoneum fixes the colon immoveably to 

oe the wall of the abdomen, and surrounds commonly about two thirds 
of the circumference ; but it may encircle the tube, and form a fold 
behind, as in the czecum. 

Connections The transverse colon (fig. 140, h) passes obliquely upwards and to 

i ye the left, along the curvature of the stomach, as far as the spleen ; 
in this course it is deeper at each end than in the middle, and forms 
the arch of the colon by being thus bent. . 

Above the arch are placed the liver and the gall bladder, the 
stomach and the spleen: and below, is the small intestine. In 
front lies the great omentum; and behind is a long process of 
peritoneum, the transverse meso-colon, which attaches it to the 
back of the abdomen, and contains the vessels and nerves. 

is most The transverse colon is more moveable than any other part of the 
ete gtinnes large intestine,—its peritoneal fold allowing it to be raised on the 
intestine. margin of the ribs. Small pieces of peritoneum, containing fat, the 
appendices epiploica, are attached along it. 
peau The descending colon (fig. 140, i) commences below the spleen, 
: and reaches to the left iliac fossa. At first it is placed deeply in 
the left hypochondriac region ; and its whole course is deeper than 
situation, that of the right colon. In front of it are the convolutions of the 
small intestine ; and behind it are the diaphragm, the outer part of 
the kidney, and the quadratus lumborum. 
and perito- This part of the intestine is smaller than either the right or the 
se transverse portion, and is less surrounded, commonly, by the peri- 
% toneum ; but its upper end is attached to the diaphragm by a firm 
process (pleuro-colic) of that membrane. 
Bigmoid The sigmoid flexure of the colon (fig. 140, 7) is lodged in the left 
isinlett  tiac fossa, to which it is attached by a process of the peritoneum, 
iliac fossa. the sigmoid meso-colon, but it often hangs in the cavity of the 
pelvis. The intestine makes two tums like the letter S, and has 
obtained its name from that circumstance. Its extent is from the 
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-crest of the hip bone to the sacro-iliac articulation, where it ends in 
‘the rectum. It is concealed by the small intestine, which is directed 
more to the left than the right side. 

The rectum, or the termination of the large intestine, which is Rectum. 
-contained in the pelvis, will be examined in the dissection of that 
“cavity. ; 

The liver (tig. 140, c, d) is situate in the right hypochondriac, and position of 
epigastric regions, and reaches slightly into the left hypochondriac. *¢ liver- 
Pieces of peritoneum (ligaments) retain it in place. 

The upper surface, convex, is turned to the vault of the diaphragm, Surfaces, 
:and is divided into two parts by the suspensory ligament (e) ; the “??" 
tight portion, more prominent than the left, reaches to the level of 
‘the fifth intercostal space. The under surface is in contact with and under. 
cthe stomach and the duodenum, with the ascending colon, and with 
‘the right kidney and suprarenal body ; attached to this surface is 
-a fold of the peritoneum (small omentum), containing the hepatic 
~vessels. . 

The anterior border is thin, and lies in the adult male usually Borders, 
within the margin of the ribs, but in women and children it reaches ae 
‘below that line. The gall bladder projects beyond this edge. The 

; P ‘ F 3 and poste- 
posterior border is thick, and is connected to the diaphragm by rior. 
-certain ligaments or pieces of the peritoneum ; it lies on the large 
vessels (aorta and cava) and on the pillars of the diaphragm. 

The liver changes its situation with the ascent and descent of Position is 
‘the diaphragm in respiration ; for in inspiration it descends, and in Preece 
-expiration it regains its former level. In the upright and sitting by posture 

; A a ‘ of body, 
postures, too, this viscus descends lower than in the horizontal con- 
«dition of the body ; so that when the trunk is erect, the anterior 
‘border may be felt underneath the edge of the ribs, but when the 
body is reclined it is withdrawn within the margin of the thorax. 

The connections of the liver with the surrounding parts may be and by dis- 
«changed by the growth of tumours, by collections of fluid in the a Leva 
«chest or in the abdomen, or by constricting the space for its 
Jodgment, as in tight lacing. 

The spleen (fig. 140, m) lies deeply in the left hypochondrium, situation of 
‘between the stomach and the ribs, and is connected by peritoneum ™? sPlee”- 
‘to the great end of the stomach on the one side, and to the 
diaphragm on the other. Its position is almost vertical. 

The outer surface is convex, and touches the diaphragm opposite Surfaces, 
the ninth, tenth, and eleventh ribs. At the inner surface, which is sao 
-concave, the vessels enter (fig. 506), and to it is attached a process 
of peritoneum, the gastro-splenic omentum: the part in front of 
‘the vessels touches the stomach; and the part behind them is in 
contact with the tail of the pancreas, the suprarenal capsule, and 
the left crus of the diaphragm. 

Below the spleen is a transverse piece of the peritoneum (pleuro- Below it. 
colic fold), the kidney, and the beginning of the descending colon. 

When the stomach is distended the spleen is somewhat behind it. 
_ The kidney should be examined on the left side of the body, so Kidney, 
that the duodenum may not be displaced. In order that it may be 


and inner. 
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seen, the descending colon and the peritoneum must be separated’ 
from the abdominal wall, and its casing of fat should be torm 
through. 

This viscus is surrounded with fat, and is situate in the lumbar 
region opposite the last dorsal, and the upper two or three lumbar 
vertebra. Its position is somewhat oblique, and the upper end is. 
nearer than the lower to the spinal column. 

In front of the kidney are the peritoneum and the colon ; and 
behind it are the quadratus lumborum and psoas muscles, with the- 
diaphragm and the last rib. Above each kidney and resting on it,. 
is the suprarenal capsule. The inner border looks to the spine and 
receives the vessels. 

Difference on opposite sides. The right kidney is placed rather’ 
lower than the left ; it reaches as high as the lower border of the 
eleventh rib, whilst its fellow is opposite the upper border of the 
corresponding rib. In front of the right, besides the common con- 
nections before specified, is the duodenum ; and before the left one 
is the lower end of the spleen. Above the right is the liver, and 
above the left the spleen. 

The connections of the pancreas may be omitted for the present.. 
This viscus is described at page 484. 


THE PERITONEUM. 


This is the largest serous membrane in the body. Like other 
membranes of the kind it is a closed sac in the male, but in the 
female its cavity is continuous with the canals of the Fallopian 
tubes. One part of it lines the wall of the abdomen (parietal 
layer), and another is reflected over the different viscera (visceral 
layer), except where the vessels enter. The inner surface is. 
smooth ; but the outer is rough, when it is detached from the 
parts with which it is naturally in contact. The membrane forms. 
processes or folds as it passes from viscus to viscus along the 
vessels ; and the folds attaching the viscera to the abdominal wall 
consist for the most part of two layers, one on each side of the- 
vessels, 

The continuity of the sac may be traced in a horizontal and a 
vertical direction. 

Horizontal circle around the abdomen. The membrane, when fol- 
lowed outwards from the umbilicus, surrounds partly the large 
intestine on the left side, and fixes it to the abdominal wall. 
From the colon it may be traced over the kidney as far as the 
middle line, where it is reflected along the front of the vessels. 
supplying the small intestine, thence around the intestine, and back 
to the spine along the same vessels. Lastly, it may be pursued 
outwards to the right kidney, to the colon which it encircles like 
the left, and along the wall of the abdomen to the umbilicus. 

The piece of membrane fixing the colon on each side to the 


abdominal wall, is named meso-colon, and that attaching the small 
intestine is the mesentery. 
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Vertical circle from above downwards. From the under surface of Circle from 
the liver the peritoneum may be followed along the hepatic vessels, *?°Y°2""* 
one piece before and the other behind them to the upper border of 
the stomach, the two forming the small omentum. At the stomach 
the two pieces disunite, one passing before, and the other behind it ; 
but beyond that viscus they are applied to each other to form the forms 
great omentum or epiploon. After descending in contact to the °™°t™™ 
lower part of the abdomen they bend backwards, separating to 
enclose the transverse colon like the stomach, and they are then 
continued to the spine, giving rise to the transverse meso-colon. 

At the attachment of the transverse meso-colon to the abdominal 
wall, the two companion pieces part from each other,—one passing 
upwards, the other downwards.* 

The ascending piece is continued in front of the pancreas and the the ascend-. 
pillars of the diaphragm, and blends with the peritoneum on the '™S!*V°"> 
under surface of the liver. 

The descending piece or layer may be followed from the trans- descending 
verse meso-colon over the duodenum and the great vessels on nee 
the spine (aorta and cava), till it meets with the artery to the 
small intestine, along which it is continued to form the mesen- 
tery, as before explained in tracing the peritoneum in a circular 
direction. 

From the root of the mesenteric artery the peritoneum descends In the pelvic- 
to the pelvis, and covers partly the viscera in that cavity. For “YY 
instance, surrounding the upper part of the rectum, it attaches this 
to the abdominal wall by the meso-rectum ; next, it is continued 
forwards between the rectum and the bladder in the male, or between 
the rectum and the uterus in the female, where it forms a pouch. 

Thence it passes from the pelvis over the back and sides of the 
bladder. 

Lastly, the serous membrane is continued to the inguinal region, on the front 
where it presents the fossw before alluded to (p. 462) ; and it can ™ ——_ 
be traced upwards on the wall of the abdomen, and over the dia- 
phragm and upper surface of the liver, to the under surface of this 
viscus. 

Foups or tHe Prrrroneum. After tracing the continuity of the Chief folds 
serous sac over the viscera, the student is to learn the chief pro- PD aratotth 
cesses or folds of the membrane in connection with the alimentary 
tube. The pieces of the peritoneum fixing the liver will be examined 
afterwards ; and the processes on the viscera of the pelvis will be 
seen with the dissection of that cavity. 

Folds on the stomach. The processes connected with the stomach On the 
are named omenta. They are three in number:—one, small omen- ae 
tum, is attached to the upper curve ; another, great omentum, to 
the lower curve ; and the third, splenic omentum, is fixed to the 
great end of the viscus. 


* Sometimes the two pieces ascend over the transverse colon, being slightly 
attached to it and the transverse meso-colon, as high as the pancreas before 
they separate. In that case the descending layer would form a distinct 
mesentery for the transverse colon, like that for the small intestine. 
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The small or gastro-hepatic omentum is stretched between the 
under surface of the liver and the upper border of the stomach, and 
contains the vessels and nerves of the liver. It is formed by two 
pieces of peritoneum, as before explained, and presents a free 
border on the right side. Behind it is the space called foramen of 
Winslow. Its lower edge is fixed to the small curve of the stomach ; 
whilst its upper border is attached to the transverse fissure, as well 
as to the posterior half of the longitudinal fissure of the liver, 
blending behind with the left lateral ligament of that viscus. . 

The gastro-colic or great omentum is the largest fold of the peri- 
toneum, and consists of two pieces. It is attached above to the 
spleen and the lower border of the stomach, and descends in front 
of the large intestine, but lower on the left than the right side of 
the body. At the lower part of the abdomen the process is bent 
backwards, and returns to the spine, the pieces of which it is com- 
posed separating to enclose the transverse colon. The anterior part 
of the omental fold is separated from the posterior by a space 
(cavity of the omentum). 

Between its layers are contained some fat, vessels, and nerves ; 
and the power of detaching the one layer from the other diminishes 
with the increase of the distance from the stomach, until below they 
are not to be separated, and the membrane they form is thin and 
net-like. 

Cavity of the omentum. When an opening is made through the 
great omentum near the stomach, and this viscus is raised, a 
space is seen to extend upwards to the liver, and downwards into 
the omentum : this is the omental cavity. In front the space is 
bounded by the small omentum, the stomach, and the anterior part 
of the great omentum. Behind it, are the posterior part of the 
great omentum, the transverse colon, and the ascending layer of 
the transverse meso-colon. This space communicates with the rest 
of the peritoneal cavity, through a hole (foramen of Winslow), 
behind the small omentum. 

If the sac of the omentum were perfect, it could be inflated 
through the foramen of Winslow. Supposing it to be detached and 
removed, there would not be any membrane in the way of the 
vessels reaching the different viscera; and it may be readily con- 
ceived how the peritoneum could be replaced over the viscera, and 
around the vessels without being perforated by them. 

The foramen of Winslow is the space behind the small omentum, 
through which the omental bag opens into the general cavity of the 
peritoneum. In front of it is the small omentum, and behind, are 
the vena cava and the spine, Above it is the liver (lobulus Spigelii), 
and below is the duodenum. 

The splenic omentum reaches from the great end of the stomach 
to the concave surface of the spleen, and does not consist usually 
of two strata or pieces, like the other omenta. It covers the vessels 
passing between the two viscera, and is continued inferiorly into 
the great omentum. 


Folds on the large intestine. The large intestine is connected to 
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the wall of the abdomen by processes of the peritoneum (meso- attaching 
colic), which are formed of two pieces, like the other folds, though ee 
they are at some distance from each other. Each part of the colon 
dias a separate mego-colon attaching it, thus there is an ascending, 
a transverse, a descending, and a sigmoid meso-colon. The cecum 
is fixed by a meso-cxcum, and the rectum by a meso-rectum. 

. The meso-ceecum attaches the caput cecum coli to the right iliac ™es°- 
fossa. Usually the peritoneum does not surround the gut so as to er 
form a fold behind it, but in some bodies the serous membrane 
furnishes a suspensory process to this part of the intestine. 

By the ascending and the descending meso-colon the ascending and necendine. 
the descending part of the colon are kept in place. In these folds, eseecne 
-as in that of the cecum, the peritoneum does not commonly surround 
the intestine, though it may meet behind the gut and form pro- 
cesses of some length. 

The upper end of the left colon has a distinct fold (pleuro-colic), pleuro-colic 
fixing it to the wall of the abdomen. Attached by a wide part to '!5 
the diaphragm opposite the eleventh or tenth rib, it passes trans- 
versely below the spleen, and forms the lower boundary of a hollow 
in which the spleen rests. 

The transverse meso-colon is a more perfect fofd than either of the transverse 
others connected with the large intestine, and serves as a partition aaa 
between the small intestine and the stomach, liver, and spleen. By 
one side it is fixed to the colon, and by the other to the abdominal 
wall below the pancreas. It encloses the vessels of the colon between 
its layers. 

The sigmoid meso-colon is a long process of the serous membrane, and sigmoid 
and attaches the sigmoid flexure of the colon to the left iliac fossa, "°C!" 

The meso-rectum contains the hemorrhoidal vessels, and connects meso- 
the rectum to the front of the sacrum. pee 

Small processes of the peritoneum are attached along the tube of Appendices 
the great intestine, chiefly to the transverse colon; they are the ea 
appendices epiploicw, and contain fat. 

Folds to the small intestine. The small intestine is not enveloped Peritoneal 
by the peritoneum after the same manner throughout. For whilst Orit 
the jejunum and ileum are attached to the abdominal wall by one tre. 
process (mesentery), the duodenum has special connections with the 
‘serous membrane. 

Serous covering of the duodenum. The first part of the duodenum ag la 
is surrounded by peritoneum, like the stomach. The second part is num. 
covered only in front. And the last part, which crosses the aorta, 
is but slightly in contact with the serous membrane ; for it lies at 
first between the strata of the transverse meso-colon, and then 
beneath the superior mesenteric vessels, 

Fold of the jejunum and ileum. The mesentery supports the rest Mesentery : 
of the small intestine, and is stronger than any other piece of the 
serous membrane. Its inner end is narrow, and is attached to the form, 
spine from the left side of the second lumbar vertebra to the junction 

of the right hip bone with the sacrum. The other end of the fold attach- 
is wide, and is connected with the intestine. Between its two layers MER. 
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DISSECTION OF THE ABDOMEN. 


are the superior mesenteric vessels and nerves, with lymphatic glands | 
and lacteals. 

Ligaments of the liver. Along the upper part is a suspensory 
process of the peritoneum, and there is a wide piece along the 
posterior border. 

The suspensory or falciform ligament is placed between the upper 
convex surface of the liver and the parietes of the abdomen. It is 
triangular in shape, with its base forwards. The lower border is 
concave, and is attached to the liver; whilst the upper border is 
convex, and is connected to the abdominal wall, on the right of the 
linea alba, and to the under part of the diaphragm. In its base or 
free part is the remains of the umbilical vein, which is named the 
round ligament. 

This fold allows the umbilical vein to reach the liver without 
piercing the peritoneum ; and with a little care the dissector will be 
able to detach the serous membrane from the vein, and to trace it 
on each side into the suspensory ligament. 

The coronary ligament is a short but wide process of the peri- 
toneum, which connects the hinder part of the liver to the diaphragm. 
It reaches all across the liver, but at each side it is enlarged, and 
forms a triangularly-shaped piece ; to these larger portions of it the 
terms right and left lateral ligaments have been applied. 

The /eft lateral ligament is attached to the liver above the edge 
of the left lobe, and is formed by two pieces of peritoneum, which 
are in contact ; it lies in front of the cesophagean opening in the 
diaphragm. é 

The right lateral ligament lies deeply in the hypochondriac region, 
in front of the vena cava inferior: it consists of two pieces of 
peritoneum not touchiug each other. 


MESENTERIC VESSELS AND SYMPATHETIC NERVE. 

Directions. The vessels and nerves (mesenteric) which are dis- 
tributed to the greater part of the alimentary tube, may be first 
dissected. After these have been examined, and the connections 
of the aorta and vena cava have been learnt, most of the intestine 
can be taken out to give room for the display of the viscera in the 
upper part of the abdomen. 

MESENTERIC VESSELS. The superior and inferior mesenteric ar- 
teries are two large branches of the aorta, which supply the 
intestine, except a part of the duodenum and the lower end of the 
rectum. Each is accompanied by a vein, and by a plexus of the 
sympathetic nerve. 

Dissection. (fig. 141). For the dissection of the superior mesen- 
teric vessels and nerves, the transverse colon and the great omen- 
tum are to be placed on the margin of the ribs, and one layer 
(anterior) of the mesentery is to be removed. Whilst tracing the 
branches of the artery to the small intestine, corresponding veins, 
and offsets of the sympathetic nerve on the arteries, will be met 
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with ; these last are removed in cleaning the vessels. Mesenteric 
glands and a few lacteal vessels will come into view at the same 
time. 
The branches from the right side of the vessel to the large intes- 
tine are to be next followed: and after all the branches have been and nerves. 
cleaned, the trunk of the artery should be traced back beneath 
the pancreas. The plexus of surrounding nerves should be also 
defined. 


The superior mesenteric artery (fig. 141, a) supplies branches superior 
mesenteric 
artery, 
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wholly to the small intestine beyond the duodenum, and to half 
the large intestine, viz. as far as the end of the transverse colon. 

Arising from the aorta near the diaphragm, the vessel is directed courses to 
downwards between the layers of the mesentery, forming an arch nthe” 
with the convexity to the left side, and terminates in offsets to the mesentery, 
cceecum and the end of the small intestine. At first the artery lies connections 
beneath the pancreas and the splenic vein ; and as it descends to 
the mesentery it is placed in front of the duodenum and the left 


* Superior mesenteric artery and its branches (Tiedemann). «. Superior 
mesenteric. 0. Inferior pancreatico-duodenal. c. Middle colic. d. Right 
colic, ¢. Ileo-célic. jf. Intestinal branches to the jejunum and ileum, 
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renal vein. This vessel is surrounded by the mesenteric plexus of 
nerves, and is accompanied by the vein of the same name. 

Branches. Whilst the vessel is covered by the pancreas it gives: 
a small branch to that body and the duodenum. Its other branches. 
are intestinal : those from the left or convex side of the vessel 
(rami intestinales) are furnished to the jejunum and ileum; and 
those from the opposite side supply the colon, and are named 
colic arteries. 

a. The pancreatico-duodenal branch (inferior) is of small size 
(fig. 141, b); after giving twigs to the pancreas, it runs to the 
right along the concavity of the duodenum, and anastomoses with 
the other duodenal branch (p. 486). 

b. The intestinal branches for the jejunum and ileum (fig. 141, 7) 
are about twelve in number, and pass from the left side of the 
artery between the layers of the mesentery. About two inches. 
from their origin the branches bifurcate, and the resulting pieces. 
unite with similar offsets from the collateral arteries, so as to form 
a series of arches. From the convexity of the arches other branches. 
take origin, which divide and unite as before. This process is. 
repeated four or five times between the origin and the distribution, 
but at each branching the size of the vessels diminishes. From the 
last set of arches twigs are sent to the intestine on both aspects of 
the tube, and anastomose round it. 

The branches to the large intestine are three in number, ileo-colic,, 
right colic, and middle colic arteries. 

c. The tleo-colic artery (0) arises from the right side of the trunk, 
and divides at the cecum into branches which encircle the head of° 
the colon. A descending offset is distributed to the lower part of 
the ileum, and to the cwcum and the vermiform appendix ; whilst 
an ascending offset supplies the beginning of the ascending colon, 
and anastomoses with the right colic artery. 

d. The right colic artery (d) is commonly an offset of the pre- 
ceding, instead of a separate branch from the trunk. Near the 
ascending colon it divides into ascending and descending pieces,. 
which anastomose with the ileo-colic artery on the one side, and 
with the middle colic on the other. ~ 

e. The middle colic branch (c) springs from the upper part of the 
artery, and entering between the layers of the transverse meso- 
colon divides into two diverging branches :—the right one anasto- 
moses with the artery to the ascending colon, and the left inosculates. 
on the descending colon with a left colic branch (fig. 142, c) of the 
inferior mesenteric artery. The intestinal twigs are united in arches. 
before entering the gut, like those to the small intestine. 

The superior mesenteric vein (fig. 144, 6) commences in that part 
of the intestinal tube to which the artery is distributed. Its radicles. 
unite into one trunk, which accompanies the artery beneath the 
pancreas, and there joins the splenic vein to form the vena porte. 

At the lower border of the pancreas it receives the right gastro- 
epiploic branch of the stomach, and the pancreatico-duodenal veins. 
(fig. 144, c). 
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The mesenteric lymphatic glands are numerous between the layers Mesenteric 
of the mesentery. An upper group lies by the side of the artery, 8@™"S: 
and contains the largest glands; and a lower group, near the in- 
testine, is lodged in the intervascular spaces. The chyliferous lymphaties 
vessels of the small intestine, and the absorbents of the part of the ie 
large intestine supplied by the superior mesenteric artery, pass 
through the mesenteric glands in their course to the thoracic duet. 


Along the side of the ascending and the transverse colon are a Meso-colic 
few other small lymphatic glands meso-colic, which receive some 824s 
absorbents of the large intestine. 

Dissection (fig. 142). By drawing the small intestine over to the Le choca 
right side, the dissector will observe the inferior mesenteric artery Meaentents 
on the front of the aorta a little above the bifurcation. The peri- artery, 
toneum should be removed from it, and the branches should be 
traced outwards to the remaining half of the large intestine: a part 


of the artery enters the pelvis, but this will be dissected afterwards. 


* The lower mesenteric artery, and the aorta, seen by turning aside the 
upper mesenteric artery and the small intestine (Tiedemann), a. Aorta. 0. 
Inferior mesenteric artery. c. Left colic. d. Sigmoid, and e, Superior 
hemorrhoidal branches. f. Upper mesenteric. g. Renal. h. Spermatic of 
the left side. 
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On the artery and its branches the inferior mesenteric plexus of 
nerves ramifies. 

The mesenteric vein is to be followed upwards, away from the 
trunk of the artery, to its junction with the splenic, or with the 
superior mesenteric vein. 

On the aorta the dissector will meet with a plexus of nerves, 
which is to be left uninjured. 

The inferior mesenteric artery (fig. 142, b) supplies branches to 
the part of the large intestine beyond the transverse colon ; and 
communicating with the superior mesenteric, assists to maintain 
the chain of anastomosis along the intestinal tube. ; 

This vessel is of smaller size than the superior mesenteric, and 
arises from the aorta, from one to two inches above the bifurca- 
tion. At first the vessel descends on the aorta, and crosses the 
left common iliac artery, as it courses to the pelvis to end in 
branches for the rectum (superior hemorrhoidal). The following 
branches are furnished by it to the descending colon and the 
sigmoid flexure. 

a. The left colic artery (c) ascends in front of the left kidney, 
and divides into an ascending and a descending branch for the 
supply of the descending colon : by the ascending offset it anasto- 
moses with the middle colic branch of the superior mesenteric. 

b. The sigmoid artery (d) is distributed to the sigmoid flexure, 
and divides into offsets which anastomose above with the preceding 
colic, and below with the hemorrhoidal branch. Here, as in the 
rest of the intestinal tube, arches are formed by the arteries before 
they reach the intestine. 

c. The superior hemorrhoidal artery (e) enters between the layers 
of the meso-rectum, and is distributed to the lower part of the great 
intestine: it will be described in the dissection of the pelvis. 

The inferior mesenteric vein (fig. 144, d) begins in the part of the 
great intestine to which its companion artery is distributed, and 
ascends along the psoas muscle to open into the splenic vein be- 
neath the pancreas. Occasionally it joins the superior mesenteric 
vein. 

Both mesenteric veins are without valves, and may be injected 
from the trunk to the branches, like an artery. 

Lymphatic glands are ranged along the descending colon and the 
sigmoid flexure. The absorbents of the intestine, after passing 
through those glands, enter the left lumbar lymphatic glands. 

SympaTHEric Nerve. The following plexuses of the sympathetic 
on the vessels, viz., superior mesenteric, aortic, spermatic, and in- 
ferior mesenteric, are derived from the solar plexus beneath the 
stomach. The remaining portion of the sympathetic nerve in the 
abdomen will be subsequently referred to. 

Dissection. On the two mesenteric arteries the dissector will have 
made out, already, the plexuses of nerves distributed to the intes- 
tinal tube beyond the duodenum. 

He has now to trace on the aorta the connecting nerves between 
the mesenteric plexuses, by taking the peritoneum from the aorta 
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between the mesenteric vessels. From the upper part of the aortic 
plexus an offset is to be followed along the spermatic artery ; this 
may be done, on the left side, where the vessel is partly laid bare. 

By removing the peritoneum from the front of the sacrum, and hypogastric 
following downwards, over the iliac arteries, the nerves from the P/°™* 
aortic plexus and the lumbar ganglia, the dissector will arrive at 
the hypogastric plexus of the pelvis, opposite the top of the sacrum. 

The superior mesenteric plexus is a large offset, and is distributed Superior 
to the same extent of the intestinal tube as the mesenteric artery. on 
The nerves surround closely the artery with a sheath, but near the jg on artery 
intestine some of them leave the vessels, and divide and communi- °f same 
cate before entering the gut. Branches. The secondary plexuses are Sere x 
the same as the offsets of the artery, viz., intestinal nerves to the ries 
small intestine; and an ileo-colic, a right colic, and a middle colic 
plexus to the large intestine. 

The aortic plexus is the network of nerves covering the aorta Aortic | 
below the superior mesenteric artery; it is stronger on the sides meee 
than the front of the aorta, in consequence of its receiving acces- fom solar: 
sory branches from the lumbar ganglia, especially the left. At the 
upper part the plexus derives an offset, on eagh side of the aorta, 
from the solar and renal plexuses. It ends inferiorly, on each side, offsets. 
in branches which cross the common iliac artery, and enter the 
hypogastric plexus of the pelvis. From it offsets are furnished to 
the spermatic and inferior mesenteric arteries. 

The spermatic plexus, formed by roots from both the aortic and Spermatic 
the renal plexus, runs on the spermatic artery to the testicle; in the ?!"S 
cord it joins other filaments on the vas deferens. 

In the female, the nerves on the ovarian (spermatic) artery are in female. 
furnished to the ovary and the uterus. 

The inferior mesenteric plexus supplies the part of the intestinal Inferior _ 
tube to which the artery is distributed. This plexus is furnished TeAtye"” 
from the left part of the aortic plexus; and the nerves composing 
it are whiter and larger than in either of the preceding plexuses of 
the sympathetic. Near the intestine (sigmoid flexure) the branching nerves join 
of the nerves and the union of contiguous twigs are well marked. =e 
Branches. Its secondary plexuses are named from the arteries they secondary 
accompany, viz., left colic, sigmoid, and superior hemorrhoidal : plexuses. 
they ramify on the vessels, and have a like distribution. 

The hypogastric pleaus, or the large prevertebral centre for the Hypogastric 
supply of sympathetic nerves to the viscera of the pelvis, is situate ee 
in front of the upper part of the sacrum. It is developed more on situation, 
the sides than in the centre; and the nerves, which are large and 
flat, have a plexiform arrangement, but without any intermixed 
ganglionic masses. 

By its upper part it receives the nerves on the aorta, and is joined reuelves 
by some filaments from one or two of the upper sacral ganglia. sae 
Inferiorly the plexus ends in two parts, right and left, the last and ends in 
peing the largest: each is continued forwards by the side of the ee 
internal iliac artery to the pelvic plexus of the same side, and to the 


viscera. 
II 
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DISSECTION OF THE ABDOMEN, 


CONNECTIONS OF AORTA AND VENA CAVA. 


Before the viscera are removed from the body, the connections of 
the abdominal aorta and vena cava may be learnt. 

Dissection. To see the aorta above the origin of the superior 
mesenteric artery, it will be necessary to detach the great omentum 
from the stomach, without injuring the gastro-epiploic artery along 
the great curve ; and after raising the stomach and the spleen, to 
remove the peritoneum from the surface of the pancreas. A short 
arterial trunk (cceliac axis) above the pancreas is not to be cleaned 
now, otherwise the nerves about it would be destroyed. 

The vena cava on the right side of the aorta may be followed as 
far as the posterior border of the liver, where it disappears. The 
connections of its upper part can be better observed after the dis- 
section of the vessels of the liver. 

The aorta enters the abdomen between the pillars of the dia- 
phragm, and divides into iliac arteries opposite the left side of the 
fourth lumbar vertebra. At the beginning the vessel occupies the 
middle line of the spine, but it gradually inclines to the left as it 
descends. 

In the abdomen the aorta lies behind all the viscera ; but it is 
crossed more immediately by the pancreas and duodenum, which it 
touches without the intervention of peritoneum. Its connections 
are the following: at first it is covered by the solar plexus, and by 
the pancreas and the splenic vein ; still lower (beyond the superior 
mesenteric artery) by the left renal vein and the duodenum ; and 
thence to its termination by the peritoneum and the aortic plexus. 
The vessel lies on the lumbar vertebrie, with the pillars of the dia- 
phragm embracing it at the beginning. To its right side is the 
vena cava. Its relation to other deep parts is mentioned in p. 533. 

The vena cava inferior commences on the right side of the fifth 
lumbar vertebra by the union of the common iliac veins, and reaches 
thence to the heart. 

The venous trunk is placed on the right side of the vertebral 
column. It lies close to the aorta, and is concealed by the same 
viscera as high as the crus of the diaphragm ; but above that spot 
it is inclined away from the artery, and ascending on the right of 
the crus of the diaphragm, is imbedded in the posterior part of the 
liver for an inch or more. Lastly, it leaves the abdomen by an 
aperture in the tendinous centre of the diaphragm, on the right of, 
and higher than the aortic opening. 

Its connections with vessels are not the same as those of the aorta. 
Benes th it are the night lumbar, renal, capsular, and diaphragmatic 
arteries ; and crossing over it below the kidney is the spermatic. 
Superficial to it beneath the pancreas is the beginning of the vena 


porte. Offsets of the solar plexus of nerves descend on it, as on 
the aorta. 


DUODENUM AND PANCREAS. 


CONNECTIONS OF THE DUODENUM AND PANCREAS. 


Dissection. To see satisfactorily the duodenum and the pancreas 
the intestinal tube, beyond the duodenum, is to be removed in the 
following way :—a double ligature is to be placed on the upper 
put of the jejunum, another on the lower end of the sigmoid 
flexure of the colon, and the gut is to be cut through at the points 
at which it is tied. The detached piece of the intestinal tube is to 
be taken away by cutting through the vessels, and the peritoneum 
connecting it to the wall of the abdomen. After it has been 
separated, it is to be set aside for future study whilst the body is 
turned, 

The student should moderately inflate the stomach and duodenum 
from the cut extremity of the latter, and remove the loose peritoneum 
and the fat ; whilst cleaning them, he should lay bare the larger 
vessels and nerves. 

On turning upwards the stomach the pancreas may be traced 
from the spleen on the one hand to the duodenum on the other 
(fig. 143). By pulling forwards the duodenum, the common bile 
duct may be found, posteriorly, between the intestine and the head 
of the pancreas ; and some of the pancreas should be removed, to 
‘show its duct entering the duodenum. 

Duopentm (fig. 143, p). The first part of the small intestine, or 
the duodenum, begins at the pyloric end of the stomach, and crossing 
the spinal column, ends on the left side of the second lumbar 
‘vertebra. It makes a curve around the head of the pancreas, and 
occupies the right hypochondriac, right lumbar, and umbilical 
regions of the abdomen. From its winding course around the 
pancreas it is divided into three parts—superior transverse, vertical, 
and inferior transverse. 

The superior transverse part is free and moveable, like the 
stomach ; it measures about two inches in length, and is directed 
‘from the pylorus to the neck of the gall bladder, ascending slightly 
between one point and the other. In front it is overlapped by the 
liver, as well as by the gall bladder when this is distended ; and 
behind it are the bile duct and the vena porte. 

The vertical part is fixed almost immoveably by the peritoneum 
and the pancreas. It is nearly three inches in length, and descends 
from the gall bladder as far as the third lumbar vertebra. Super- 
ficial to this part is the right bend of the colon ; and beneath it 
are the kidney and its vessels. On its inner side is the head of 
the pancreas, with the common bile-duct. The ducts of the liver 
and pancreas pour their contents into this portion of the duodenum. 

The inferior transverse part is the longest of the three, and is 
continued across the spinal column to end in the jejunal portion of 
the small intestine. As it crosses the spine, it ascends from the 
third to the level of the second lumbar vertebra, and lies between 
the layers of the transverse meso-colon. It has the following con- 
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DISSECTION OF THE ABDOMEN. 


In front of it are the superior mesenteric vessels with their plexus 
of nerves. Beneath it lie the vena cava and the aorta, with the 
pillars of the diaphragm; and the left renal vein is sometimes 
between it and the aorta. Above it is the pancreas. 

Panoreas (fig. 143,"). The pancreas is situate behind the stomach, 
and has numerous and complicated connections. Of an elongated 
form, it extends across the spine from the spleen to the duodenum, 
and occupies the left hypochondriac, the umbilical, and the right 
lumbar region of the abdomen. 

The gland is covered anteriorly by the ascending layer of the 
transverse meso-colon. It is in contact posteriorly with the aorta, 
the vena cava, and the pillars of the diaphragm ; and it conceals 
likewise the splenic vein and the commencement of the vena porte. 

Projecting above the upper border, near the centre, is the arterial 
trunk of the coelic axis: to the left of that vessel, along the same 
border, is placed the splenic artery; whilst to the right of it lie the 
hepatic artery and the first part of the duodenum. At the lower 
border the superior mesenteric vessels emerge opposite the ccelic 
axis ; to the right of that spot lies the third part of the duodenum, 
and to the left, the inferior mesenteric ascending to join the splenic 
vein. 

The left end or the tail of the pancreas touches the spleen, and 
is placed over the left kidney. The right extremity or the head is 
received into the concavity of the duodenum, the two being partly 
separated by the common bile duct and the pancreatico-duodenal 


arteries. This part projects above and below the body of the 


gland, like the head of a hammer beyond the handle; and the 
lower projecting piece is directed to the left along the duodenum 
beneath the superior mesenteric vessels. 


CELIAC AXIS AND VENA PORTE. 


A short branch of the aorta,—the cceliac axis, furnishes arteries 
to the stomach and duodenum, the liver, pancreas, and spleeen ; 
it subdivides into three chief branches,—coronary, hepatic, and 
splenic. 

The veins corresponding with the arteries (except the hepatic) 
are collected into one trunk—the vena porte. 

Dissection. The vessels have been in part laid bare by the 
previous dissection, and in tracing them out fully the student 
should spare the plexuses of nerves around each. Supposing the 
liver well raised, he may first follow to the left side the small 
coronary artery, and show its branches to the cesophagus and the 
stomach. Next the hepatic artery, with the vena porte and the 
bile duct, may be traced to the liver and the gall bladder ; and a 
considerable branch of it should be pursued beneath the pylorus to: 
the stomach, duodenum, and pancreas. Lastly, the splenic artery, 
which lies along the upper border of the pancreas, is to be cleaned 
and its branches to the pancreas, stomach, and spleen should be 
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defined ; this is a difficult task without the aid of some one to hold 
aside the stomach and spleen. 

The veins will have been dissected for the most part with the Veins. 
arteries ; but the origin of the vena porte is to be made out 
beneath the pancreas, and in front of the vena cava. 

The ca@iac axis (fig. 143, ¢) is the first visceral branch of the Coliac axis 
abdominal aorta, and arises between the pillars of the diaphragm, SPPies te 
Tt is a short thick trunk, about half an inch long, which projects lowing — 
above the upper border of the pancreas, and is surrounded by the 
solar plexus of the sympathetic. Its branches—coronary, hepatic, 
and splenic—radiate from the trunk (whence the name axis) to 
their distribution to the viscera in the upper part of the abdomen. 

a. The coronary artery (d) is the smallest of the three, and Coronary, 
passes between the layers of the little omentum to the left end of bo ie 
the stomach. At that spot it furnishes some cesophageal branches, 
and turns from left to right, along the upper border of the 
stomach, to anastomose with a branch (pyloric (0) ) from the 
hepatic artery. Its offsets to the cesophagus and the stomach are 
thus distributed :— 

Gsophageal branches ascend on the gullet through the opening ottsets to 
in the diaphragm, supplying that tube ; and ‘they anastomose on it nee ae 
with branches of the thoracic aorta. 

Gastric branches are given to both sides of the stomach, and those and the 
on the left end communicate with twigs (vasa brevia) of the splenic ae 
artery. 

b. The splenic artery (e) is the largest branch of the coeliac axis in Splenic 

= 4 3 artery 
the adult. It is a tortuous vessel, and runs almost horizontally to 
the spleen, along the upper border of the pancreas. Near the spleen 
it divides into terminal branches, about seven in number (from four Sunes the 
to ten), which enter that viscus by the surface towards the stomach. oie 
It is accompanied by the splenic vein, which is below it; and it 
<listributes branches to the pancreas and the stomach. 

Pancreatic branches. Numerous small branches are supplied to the the pancreas 
gland; and one of these, art. pancreatica magna, arises near the kde a eg 
left end, and runs to the right in the substance of the viscus with 
the duct. 

Branches for the stomach arise from the divisions of the artery near and the 
the spleen. Some of these, vasa brevia, turn upwards to the left smn 
end of the stomach, beneath the gastro-splenic omentum, and ramify Oe 
in the coats of that organ. 

Another longer branch, art. gastro-epiploica sinistra (f) turns to and left 
the right between the layers of the great omentum along the great ornate 
curvature of the stomach, and inosculates with the right gastro- 
epiploic branch of the hepatic artery. This artery distributes twigs 
to both surfaces of the stomach, and between the pieces of peri- 
toneum forming the great omentum. 

c. The hepatic artery (g) is intermediate in size between the other Hepat 
two, and is encircled by the largest plexus of nerves. In its course we ‘ i 
to the liver the vessel is bent first to the right towards the small tye evar. 
end of the stomach, where it supplies its principal branches (superior 


486 DISSECTION OF THE ABDOMEN. 


in which it pyloric and gastro-epiploic). It ascends then between the layers of 

nat the little omentum, on the left side of the bile duct and vena porte, 
and divides near the transverse fissure of the liver into two—the 

and supplies right and left hepatic. Branches are distributed not only to the 
liver, but freely to the stomach, the duodenum, and the pancreas, as 
below :— 

offsets to The superior pyloric branch (0) descends to the upper border of 

the eran stomach, and running from right to left anastomoses with the 


coronary artery ; it distributes small arterial twigs on both surfaces: 
of the stomach. 

to the _ The right gastro-epiploic branch (h) + (art. gast. epiploica dextra) 

stomach" descends beneath the duodenum near the pylorus, and turning to 

viz. -— the left along the great curvature of the stomach, inosculates with 
the left gastro-epiploic of the splenic artery. To the surfaces of the 
stomach some offsets are given ; and others descend between the 
layers of the omentum. It furnishes the following named branches 
to the stomach, and the pancreas and duodenum :— 


inferior Small inferior pyloric branches end in the small extremity of the 
pyloric, stomach. 

and pan- The pancreatico-duodenal branch (i) (superior) arises opposite the 
ereatico- 


duodenal, @uodenum, and runs between the intestine and the pancreas ; it 
anastomoses below with the pancreatico-duodenal branch (inferior) 
of the superior mesenteric (fig. 144, b). Both the duodenum and 
the pancreas receive offsets from this vessel. On the posterior aspect 


* View of the cceliac axis, and of the viscera to which its branches are 
supplied (Tiedemann). a. Liver. x3. Gall-bladder. ©. Stomach. pv. Duo- 
denum. £. Pancreas. ¥, Spleen. Vessels: a. Aorta. 6. Upper mesenteric. 
c. Coeliac axis. d. Coronary. ¢. Splenic. jf. Left gastro-epiploic. g- 
Hepatic. /. Right gastro-epiploic. 7. Superior, and k, inferior pancreatico- 
duodenal. /. Diaphragmatic arteries. n. Cystic. 0. Superior pyloric. 

+ This artery is named commonly gastro-duodenal as far as to the spot 
where it gives off the branch to the duodenum and pancreas. 
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of the same viscera is another small offset of the pancreatico- 
duodenal with a similar position and distribution, , 
The hepatic branches (right and left) sink into the liver at the Branches to 
transverse fissure, and ramify in its substance :— alli 
The right branch is divided when about to enter the transverse one for the 


, fissure, and supplies the following small artery to the gall bladder. are 


bladder, 


Fig. 144. 


The cystic artery (n) bifurcates on reaching the neck of the gall 
bladder, and its two twigs ramify on the opposite surfaces. 

The left branch is smaller than the other, and enters the liver at and one for 
the left end of the transverse fissure: a branch to the Spigelian lobe "®'*t!°” 
of the liver arises from this piece of the artery. 

Porrat VErNs. The veins of the intestinal tube, and of the spleen Portal 

velns : 


* Vena porte and the veins joining it (Henle: Anatomie des Menschen). 
a. Trunk of the vena porte. 6. Upper mesenteric. c. Right gastro-epiploic. 
d. Inferior mesenteric. ¢. Left gastro-epiploic. jf Coronary of the stomach. 
g. Vasa brevia. 
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and pancreas, pour their blood into the vena porte. The two 
mesenteric veins and their branches have been referred to (p. 478); 
and the two following, with the trunk of the portal vein, remain to 
be noticed. 

The superior coronary vein (fig. 144, f) lies along the upper border 
of the stomach. It begins in the cesophagus and the left part of 
the stomach, and joins the vena porte at the pylorus. | 

The splenic vein (fig. 144) is large in size, and is formed by the 
union of branches from the spleen. It takes much the same course 
as, but below the artery, andruns beneath the pancreas to the front 
of the vena cava, where it joins the superior mesenteric vein () to 
form the vena porte. 

Between its origin and termination it receives branches corre- 
sponding with the following arteries: —vasa brevia (7), left gastro- 
epiploic (e), and pancreatic. The inferior mesenteric vein (7) opens 
into it about its middle. 

The vena porte (fig. 144, a) is formed by the union of the splenic 
and superior mesenteric veins. Its origin is placed in front of the 
vena cava, but beneath the pancreas, and two inches from the right 
end. The vessel is about four inches long, and is directed upwards 
in the small omentum, behind the bile duct and the hepatic artery, 
<o the transverse fissure of the liver, where it divides into a right 
and a left branch. 

In its course it is joined by the coronary vein (f), and by the 
cystic vein near the liver. 

The right branch enters the transverse fissure to ramify in the 
right lobe of the liver. 

The left branch is distributed to the left part of the liver, and 
gives a small branch to the Spigelian Jobe. 

This vein commences by roots in the viscera above mentioned, 
like any other vein, but it is deficient in valves; and it ramifies 
through the structure of the liver in the same manner as an artery. 
Its radicles communicate with the systemic veins on some parts of 
the intestinal tube, but more particularly on the rectum. 

Bite Ducts. Two hepatic ducts issue at the transverse fissure of 
the liver (fig. 156), one from each lobe, and unite to form the 
following :— 

The common hepatic duct is an inch and a half long, and receives 
at its termination the duct of the gall bladder, the union of the two 
giving origin to the common bile duct. 

The common bile duct (ductus communis choledochus) is about 
three inches long. It descends almost vertically beneath the upper 
transverse portion of the duodenum; then passing between the 
pancreas and the vertical piece of the duodenum, it opens into this 
portion of the intestine at the inner side, and above the middle. 
Whilst in the small omentum the duct lies to the right of the 
hepatic artery, and somewhat before the portal vein. 

Before piercing the coats of the intestine it is joined commonly 


by the pancreatic duct, but the two may enter the duodenum 
separately. 
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SYMPATHETIC AND VAGUS NERVES. 


SyMPATHETIC Nerve. In the abdomen, as in the thorax, the General dis- 
sympathetic nerve consists of a gangliated cord on each side of the Position of 
vertebral column, and of prevertebral centres or plexuses, which 
furnish branches to the viscera. 

Two prevertebral plexuses exist in the abdomen. One of these, Two large 
the epigastric, is placed behind the stomach, and supplies nerves to ¢¢'t 
all the viscera above the cavity of the pelvis. The other, the hypo- 
gastric plexus, is situate in the pelvis, and distributes nerves to the and hypo- 
pelvic viscera. ina 

The knotted or gangliated cord will be met with in a subsequent 
stage of the dissection ; and only the great solar plexus with its 
offsets is to be now examined. 

Dissection. To denude the epigastric plexus, the following dissec- [Tow to lay 
tion is to be made :—After the air has been let out of the stomach plexus, 
and duodenum, the portal vein, the common bile duct, and the 
gastro-epiploic vessels are to be cut through near the pylorus ; and 
the stomach, duodenum, and pancreas are to be drawn over to the 
left side. On raising the liver the vena cava appears: the vein is 
to be cut across above the junction of the renal vein with it, and 
the lower end is to be drawn down with hooks. 

Beneath the vein the dissector will find the large reddish semi- ne 
lunar ganglion ; and mixed up with the nerves of the plexus are oa 
numerous lymphatic glands, and a dense tissue, which require to be 
removed with care. From its inner part he can trace the numerous 
nerves and ganglia around the cceliac and superior mesenteric 
arteries, and the secondary plexuses on the branches of those 
arteries. From the outer part of the ganglion offsets are to be 
followed to the kidney, the suprarenal body, and the diaphragmatic 
arteries : at its upper part the junction with the large splanchnic 
nerve may be seen; and deeper than the last, one or two smaller 
splanchnic nerves may be observed in a fissure of the diaphragm, 
which throw themselves into the coeliac and renal plexuses. 

The student should then trace the ending of the pneumogastric Follow the 
nerves on the stomach. The left nerve will be found at the upper shevents 
border in front near the cesophagus ; and the right nerve will be »erves. 
seen at a corresponding point on the opposite aspect. Branches from 
the right nerve are to be followed to the plexus of the sympathetic by 
the side of the cceliac axis, and from the left, to the hepatic plexus. 

The EPIGASTRIC or SOLAR PLEXUS is a large network of nerves and Solar 
ganglia, which lies in front of the aorta and the pillars of the apa 
diaphragm : it fills the space between the suprarenal capsules of 
opposite sides, and extends downwards to the pancreas, surround- extent; 
ing the cceliac axis and the superior mesenteric artery. The plexus 
is connected on each side with the large and small splanchnic nerves ; 
and it is joined also by an offset of the right pneumo-gastric nerve. 


Large branches are furnished to the different viscera along the gives offsets 
on blood- 
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The semilunar ganglia, one on each side, are the largest in the 
body, and each is joined at the upper end by the great splanchnic 
nerve. Each is situate at the outer part of the plexus, close to the 
suprarenal body, and on the pillar of the diaphragm: the ganglion 
on the right side is beneath the vena cava. Irregular in shape, the 
mass is oval, or divided into smaller ganglia: from its outer side 
nerves are directed to the kidney and the suprarenal capsule. 

Offsets of the plexus. The nerves supplied to the viscera form 
plexuses around the vessels; thus there are coeliac, mesenteric, 
renal, spermatic, diaphragmatic, &c. 

Diaphragmatic plecus. This plexus comes from the upper part of 
the semilunar ganglion, but it soon leaves the artery to enter the 
substance of the diaphragm : a communication takes place between 
the phrenic nerve of the cervical plexus (p. 73) and these branches 
of the sympathetic. On the right side is a small ganglion where 
the plexus is joined by the spinal nerve ; and from it filaments are 
supplied to the vena cava and the suprarenal body. The ganglion 
is absent on the left side. (Swan.) 

The suprarenal nerves are very large and numerous, in comparison 
with the size of the part supplied, and are directed outwards to the 
suprarenal body. One of the splanchnic nerves communicates with 
this plexus. 

The renal plexus is derived from the semilunar ganglion and 
outer part of the plexus, and is jomed by the smallest splanchnic 
nerve. The nerves surround the renal artery, having small ganglia 
on them, and enter the kidney with the vessels. An offset is given 
from the renal to the spermatic plexus (p. 481). 

The celiac plexus is a direct continuation of the plexus around 
its artery : it is jomed by the small splanchnic nerve on each side, 
and by an offset from the right pneumo-gastric nerve. The plexus 
divides like the artery into three parts—coronary, splenic, and 
hepatic. 

a. The coronary plexus accompanies the vessel of the same name 
to the upper border of the stomach, where it ends: it communicates 
with the left vagus nerve. ; 

b. The splenic plexus furnishes offsets to the pancreas, and to the 
stomach along the left gastro-epiploic artery: and it is joined by 
an offset from the right pneumo-gastric nerve. 

c. The hepatic plecus is continued on the vena porte, the hepatic 
artery, and the bile duct into the liver, and ramifies on those vessels: 
in the small omentum, the plexus is joined by offsets from the left 
vagus. The following secondary plexuses are furnished around the 
branches of the hepatic artery, and have the same name and dis- 
tribution as the vessels :-— 


A pyloric plexus is distributed along the upper border of the 
stomach. 

Two other plexuses—gastro-epiploic (right) and pancreatico-duo- 
denal, correspond in distribution with the branches of each artery. 


A cystic plexus ramifies in the coats of the gall bladder with its 
artery. 


x 
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The remaining offsets of the plexus, viz., superior and inferior 
mesenteric, aortic, and spermatic, have been already noticed (p. 481); 
but the derivation of the superior mesenteric and aortic plexuses 
from the epigastric centre can be now seen. 

Ending of the splanchnic nerves. The large nerve perforates the Ending 
crus of the diaphragm, and generally ends altogether in the semi- pete 
lunar ganglion. nerve, 

The small nerve comes through the same opening in the diaphragm small, 
as the preceding, and joins the cceliac plexus. 

The smallest nerve, which is often absent, throws itself into the and 
renal plexu 3. js smallest. 

Ending of the vagus nerve. The pneumo-gastric nerves end in the 
stomach :— 

The left nerve divides into branches, which extend along the Ending of 
small curvature, and over the front of the stomach; these send ee 
offsets to the hepatic plexus. 

The right nerve is distributed to the posterior surface of the and right. 
stomach near the upper border; it communicates with its fellow, 
and with the cceliac and splenic plexuses. ; 

Dissection. The viscera are now to be removed from the abdomen, Prepare for 
in order that the body may be turned for the dissection of the Back ue 
and lower limbs. 

The stomach and the spleen, with the duodenum and the pancreas, removing 

° he viscera. 
are to be taken away together by cutting through the cesophagus 
near the diaphragm, as well as the vessels and nerves they receive. 
The liver is to be removed from the abdomen by dividing its liga- 
ments, and incising the vena cava between the posterior border and 
the diaphragm. 

At the same time the left testicle, and the right kidney with the 
suprarenal body, should be removed for examination whilst the 
body is turned; the former can be taken out by cutting through 
the spermatic cord, and the latter by dividing the vessels about 
the middle. 

Directions. Supposing the body to be now turned for the dissec- Lee 
tion of the Back, and to lie with the face downwards for the usual dissector. 
time, the dissector may look first to the fascia lumborum, which is 
described in the Dissection of the Back, p. 385. 

The rest of the time should be occupied in learning the viscera 
included in the following Section. 


Secrion IV. 
ANATOMY OF THE VISCERA OF THE ABDOMEN. 
THE STOMACH, 


The stomach is the dilated part of the alimentary tube between Definition. | 
the osophagus and the small intestine, into which the masticated 
food is received to be changed into chyme. 
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Dissection. To see the form, the stomach must be blown up mode- 
rately, and the surface cleaned; but, previously, let the student 
detach the spleen, and cut through the duodenum close to the 
pylorus. 

Form and Divisions. The stomach is somewhat conical in form 
(fig. 145). Its size varies much in different bodies, and is some- 
times much diminished by a constriction in the centre: when it 1s 
moderately distended, it is about twelve inches long and four wide. 
There are two ends, two orifices, two surfaces, and two borders or 
curves to be examined. 

Extremities. The left end or tuberosity (fundus ventriculi) is the 
largest part of the stomach, and projects about three inches to the 
left of the opening of the cesophagus. The right or pyloric end, 
much smaller than the other, is cylindrical, and forms the apex of 
the cone to which the stomach is likened. 

Openings. The left opening (cardiac), which communicates with 
the oesophagus, is at the highest part of the stomach, and is 
funnel-shaped towards the cavity of the organ. The right or 
pyloric orifice opens into the duodenum, and is guarded internally 
by a muscular band (pylorus): at the same spot the stomach is 
slightly constricted externally, where a firm circular rmg may be 
felt. 

Surfaces. The surfaces (anterior and posterior) are somewhat 
flattened when the viscus is empty, but rounded when it is dis- 
tended: the parts in contact with them have been referred to 
(p. 467). 

Borders. The upper border or small curve is concave towards the 
left opening, but convex at the opposite end ; and the lower border 
or large curve is convex, except near the right end, where it is 
concave—the concavity of the one border corresponding with the 
convexity of the other. An arterial arch, and a fold of peritoneum 
(omentum), are fixed to each border. 

Srructure. In the wall of the stomach are four coats, viz. serous, 
muscular, fibrous, and mucous; and belonging to these there are 
vessels, nerves, and lymphatics. 

Serous coat. The peritoneum gives a covering to the stomach, and 
is adherent to the surface except at each margin, where an interval 
exists corresponding with the attachment of the small and large 
omentum : in those spaces are contained the vessels, nerves, and 
lymphatics. During distension of the stomach the spaces above 
mentioned are much diminished. 

The muscular coat will be laid bare by the removal of the serous 
covering. It consists of three sets of fibres,—longitudinal, circular, 
and oblique ; these lie from without inwards in the order mentioned, 
and are unstriated or involuntary. 

The longitudinal fibres (fig. 145, a) are derived from the cesophagus ; 
they spread over the surfaces, and are continued to the pylorus and 
the small mtestine. The fibres are most marked along the borders, 
particularly at the smaller one; and at the pylorus they are stronger 
than in the centre of the stomach. 
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The circular fibres (fig. 145, b) form the middle stratum, and will cireutar, 
be best seen by removing the longitudinal fibres near the pylorus. 
They reach from the left to the right end of the stomach ; but at 
the pylorus they are most numerous and strongest, and form a ring 
or sphincter (c) around the opening. . 

The oblique fibres (fig. 145, e) are continuous with the circular or and oblique 
deep layer of the cesophagus. On the left and right of the cardiac "”"** 
orifice they are so arranged as to form a kind of sphincter (d and e) 


(Henle) ; but those on the left (e), the strongest, arch over the great 
end of the stomach, and spread out on the anterior and: posterior 
surfaces, gradually disappearing on them. 

Fibrous coat. By removing the muscular layer over a small space, The fibrous 
the fibrous coat will appear as a white shining stratum of areolar (oy)8 t"™ 
tissue. This coat gives strength to the stomach, and serves as a 
bed in which the larger vessels and nerves ramify before their dis- 
tribution to the mucous layer. If a small opening is made in this 
membrane, the mucous coat will project through it, supposing the 
stomach to be distended with air. 

The mucous coat will come into view on cutting open the stomach, Mucous 
but the appearances now described can be recognised only in a recent °**: 
stomach. 

This coat is a thickish layer, of a pale rose colour soon after death feel, 
in the healthy condition. In the empty state of the stomach the colour 
membrane is less vascular than during digestion ; and in infancy 
the natural redness is greater than in childhood or old age. When folds 
the stomach is contracted the membrane is thrown into numerous 
wavy ridges or ruge, which become longitudinal along the great 


curve, towards the pylorus. 


* Diagram representing the arrangement of the muscular fibres of the 
stomach. Part of each of the two external coats is removed. a. External or 
longitudinal fibres. 6. Middle or circular. c. Sphincter of the pylorus. d. 
Oblique fibres on the left of the cardiac opening. e¢. Oblique fibres, more 
numerous, on the right of the cardiac orifice, and covering the great end of 


the stomach. 
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The thickness of the mucous membrane is greatest near the 
pylorus ; and at that spot it forms a fold, opposite the muscular 
ring, which assists in closing the opening. If this membrane and 
its submucous layer are removed from the pyloric part of the 
stomach, the ring of muscular fibres (sphincter of the pylorus) will 
be more perfectly seen. 

Microscopic structure of the mucous membrane. With the aid of a 
lens, the surface of the mucous membrane, when well washed, may 
be seen to be covered by shallow depressions or alveoli (fig. 146), 
which measure from 339th to zpath of an inch across. Generally 
hexagonal or polygonal in outline, the hollows become larger and 
more elongated towards the small end of the stomach; and near 
the pylorus the margins of the alveoli project, and become irre- 
gular. In the bottom of each depression are the apertures of 
minute tubes. 

By means of a thin section under the microscope the membrane 
may be observed to be composed almost altogether of minute 


Fig. 147.t 


x 
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vertical tubes, which lie side by side, and project into the submucous 
tissue. Measuring from {jth to 4th of an inch in length, the 
tubes are closed at the deep end; but they open on the surface of 
the stomach both in the alveoli (fig. 146) and in the interalveolar 
spaces. They are formed of a homogeneous membrane, and are for 
the most part straight, but towards the pylorus they increase in 
length, and are somewhat sacculated at the deep extremity ; some 
are divided into two or more pieces (fig. 147). 

At the cardiac end of the stomach the tubes are lined at the free 


* Alveolar depressions of the mucous membrane of the s i 
32 diameters, with the minute tubes opening into them. he ecrn ee a 
+ Enlarged representation of the tubes of the stomach. a. Gastric tube 
from the pyloric end lined, throughout, by columnar epithelium (Kdlliker) 
6. Gastric tube from the cardiac end, with a columnar epithelium linin near 
the mouth, and flattened nucleated granular cells beyond (Thomson). 3 
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end by columnar epithelium (fig. 147, b) ; but in the closed end by some secrete 
flattened and granular nucleated cells, which are named peptic glands, one * 
and are supposed to give origin to the gastric fluid. Towards the 
pylorus the tubes are clothed throughout by columnar epithelium some mucus. 
(fig. 147, a), and secrete mucus. 

A columnar epithelium covers the surface of the mucous mem- Epithelial 
brane, and enters the small tubules. covering, 

On the attached surface of the mucous membrane is a thin layer Submucous 
of involuntary muscular fibres, separating it from the fibrous coat : ae 
it is said to send offsets amongst the tubules. 

Bloodvessels. The arteries of the stomach, after supplying the Arteries, 
muscular coat, ramify in the submucous tissue ; from this anasto- 
mosis fine offsets are continued on the tubes to the inner surface of 
the mucous membrane, where they form a network. The veins begin veins, 
in the mucous membrane, receive branches from the muscular coat, 
and deliver their blood into the portal system. 

Lymphatics. Two layers of absorbents, superficial and deep, exist tymphatics, 
in the stomach: the latter begin in a plexus beneath the tubules, 
and form a network in the fibrous layer. Both sets leave the 
stomach with the bloodvessels. . 

Nerves. The nerves are derived from the pneumo-gastric and sym- and nerves. 
pathetic (p. 490), and can be followed to the fibrous coat: small 
ganglia have been observed on them. 


SMALL INTESTINE. 


The three parts into which the small intestine is divided, have Characters. 
the following characters :-— 

The duodenum measures as much as the breadth of twelve fingers, Length, 
viz. about ten inches, and is more fixed than the rest of the intes- 
tinal tube. It is wider tlan either the jejunum or the ileum, and size, and 
: ‘ ; : - thickness. 
its muscular coat is also thicker. Into it the common bile and ea 
pancreatic ducts pour their contents. entering it. 

The jejunum and the ileum together measure about twenty feet Length. 
in length, and are connected with the mesentery. There is not any 
perceptible difference between the termination of the one and the Division. 
commencement of the other, but two fifths of the length are as- 
signed to the jejunum, and three fifths to the ileum. Between the Differences 
ends, however, a marked difference may be perceived ; for the upper at the ends. 
part of the jejunum is thicker and more vascular than the lower 
part of the ileum, and its width is also greater. 

SrructurE. In the small intestine the wall is formed by the same Structure. 
number of layers as in the stomach, viz. serous, muscular, fibrous, 
mucous, and submucous. 

Dissection. The different layers are to be examined on pieces, Dissection 
about three inches long, taken from the duodenum, the upper part for it. 
of the jejunum, and the lower end of the ileum. After the pieces 
have been cut off, they are to be distended with air; and the serous 
covering is to be torn off for a short distance, to show the muscular 
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coat, but in doing this, the external longitudinal fibres will be taken 
away without great care. 

The serous coat is closely connected with the subjacent muscular 
layer. To the jejunum and ileum it furnishes a covering, except 
at the attached part where the vessels enter: at this spot the peri- 
toneum is reflected off to form the mesentery, and a space exists 
resembling that at the borders of the stomach. The peritoneum 
surrounds the duodenum only partly; this peculiarity has been 
described at p. 475. 

The muscular coat is constructed of two sets of fibres, a superficial 
or longitudinal, and a deep or circular. The fibres are pale in colour, 
and are not striated. ; 

The longitudinal fibres form a thin covering, which is most marked 
at the free border of the gut. 

The circular fibres are much more distinct than the others, and 
give the chief strength to the muscular coat: they do not form 
complete rings around the intestine. 

Dissection. On the removal of a part of the muscular stratum 
from the jejunum or the ileum, the submucous fibrous layer will 
come into view. 

The fibrous coat has the same position and use as the correspond- 
ing layer in the stomach. 

Dissection. In the upper part of the duodenum the student is to 
seek some small compound glands—those of Brunner, which are 
imbedded in the submucous tissue. They lie beneath the mucous 
membrane, and will be seen shining through the fibrous layer, when 
the muscular coat has been taken away. 

The pieces of intestine may be opened and washed to show the 
mucous coat, but the gut should be cut along the line of attach- 
ment of the mesentery, so as to avoid Peyer's glands on the opposite 
side. 

Mucous coat. The lining membrane is thicker and more vascular 
at the beginning than at the ending of the small intestine. It is 
marked by numerous prominent folds (valvule conniventes) ; and 
the surface of the membrane is covered with small processes (villi) 
like the pile of velvet. Occupying the substance of the mucous 
coat are numerous glands ; and covering the whole, is a columnar 
epithelium. 

A thin layer of non-striated muscular fibres (muscularis MUCOSE ) 
covers the outer surface of this coat (fig. 152, d), and sends inwards 
prolongations between the tubules into the villi. , 

The valvule conniventes (fig. 148) (valves of Kerkring) are 
permanent ridges of the mucous membrane, which are arranged 
circularly in the intestine, and project into the alimentary mass. 
Crescentic in form, they extend round the intestine for half or two 
thirds of its circle, and some end in bifurcated extremities. Larger 
and smaller folds are met with, sometimes alternating ; and the 
larger are about two inches long, with one third of an inch in depth 
towards the centre. Each is formed of a doubling of the mucous 
membrane, which encloses vessels between the layers. 
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They begin in the duodenum, about one or two inches beyond extent on 
the pylorus, and are continued in regular succession to the middle {pm 
of the jejunum ; but beyond that point they become smaller and. — 
more distant from one another, and finally disappear about the 
middle of the ileum, having previously become irregular and rudi- 
mentary. The folds are largest and most uniform beyond, and not 
far from the opening of the bile duct. 

The aperture of the common bile and pancreatic ducts (fig. 148, e) Opening of 
is a narrow orifice, from three to four inches from the pylorus, and PU? ducts 


Fig. 148.* 


is situate in a small prominence of the mucous membrane, at the where 
inner and posterior part of the duodenum (p. 483). A probe passed “™*%?* 
into the bile duct will show the oblique course (half an inch) under 

the mucous coat. Sometimes the pancreatic duct opens by a distinct sometimes 
orifice. double. 

Microscopic structure of the mucous membrane, With the use of the Parts to be 
microscope, and with pieces of fresh intestine, the student will be jen Me 
able to make out the nature of the villi, the glandular bodies, and 
the epithelium. 

Villi. When a piece of the lower part of the duodenum, from The villi 
which the mucus is washed away, is examined in water, the mucous tee. 
membrane will be seen to be studded over thickly with small pro- 
jections, like those on velvet. These bodies exist along the whole their shape, 
of the small intestine, and are irregular in form (fig. 151, 4) some *”” 
being triangular, others conical or cylindrical with a large end. 

Their length is from {5th to ?>th of an inch; and they are best 
marked where the valvule conniventes are largest. In the duode- andnumber: 


num their number is estimated at 50 to 90 in a square line, but in 


* The duodenum opened showing the valvule conniventes, and the opening 
of the bile duct. The duct of the pancreas is also represented in greater part 
of its course. a. Duodenum. 0. Pancreas. c. Common bile duct. d. Pan- 
ereatic duct. e. Opening of the common duct in the intestine (Henle). 

KK 
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the lower end of the ileum at only 40 to 70 on the same surface 
(Krause). 

Each villus is an extension of the mucous coat, and is covered by 
columnar epithelium. One or sometimes two arterial twigs ee a 
capillary network beneath the mucous covering (fig. 142, “), and 
end generally in a single emerging vein. A single lacteal, or two 
forming a loop with cross branches (fig. 149, ®), occupies the centre, 
and communicates with a plexus below the villus. Around the 


Fig. 149.* 


lacteals a thin layer of unstriated muscular fibre is arranged longi- 
tudinally (Briicke). Nerves have not been detected in the villus. 

Glands. In the glandular apparatus of the small intestine are 
included the crypts of Lieberkiihn, solitary glands, and Peyer’s and 
Brunner’s glands. 

The crypts of Lieberkiihn (fig. 152, a) are minute simple tubes, 
similar to those in the stomach, though not so closely aggregated, 
which exist throughout the small intestine. They open on the surface 
of the mucous membrane by small orifices between the villi, and 
around the larger glands ; but closed at the opposite end, they 
project into the submucous layer, and are seldom branched. Their 
length is from 35th to =}th of an inch; they are filled with a 
translucent fluid containing granules, and are lined by a columnar 
epithelium. 

The so-called solitary glands (fig. 151, ®) are roundish white 
eminences, about the size of mustard seed if distended, which are 
scattered along the small intestine, but in greatest numbers in the 


*a, Vessels of the villi in the mouse, injected by Gerlach (Killiker). a. 
Artery, and 6, vein. 3. Lacteals and plexus of vessels in two villi, injected 
by Teichman. «a. Lacteal vessel, single in one villus, double in the other. 


b. Plexus of vessels. ¢. Plexus of lacteals below the villi, (Quain’s 
Anatomy. } 
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ileum. Placed on all parts of the intestine, and even on or between 
the valvule conniventes ; they are covered by the villi of the 
mucous membrane, and are surrounded at their circumference by 
apertures of the crypts of Lieberkithn. They are closed lymph Compo- 
follicles beneath the mucous coat, which project into the gut ; and ‘4 


Fig. 150.* 


a 


Vv Cr 


they are formed of a network of reticular connective tissue with 
lymph-corpuscles between the meshes. Fine capillary vessels per- 
meate the mass; and it is surrounded by a plexus of lymphatic 
vessels. 

The glands of Peyer (fig. 151,“) (glandule agminate) exist Patches of 
chiefly in the ileum, in the form of oval patches, which measure ney 
from half an inch to two inches or more in length, and about half 
an inch in width. They are situate on the part of the intestine size: 
opposite to the attachment of the mesentery, and their direction is situation ; 
longitudinal in the gut: usually they are from twenty to thirty in 
number. In the lower part of the ileum they are largest and most number ; 
numerous ; but they decrease in number and size upwards from peautaty 
that spot, till at the lower part of the jejunum they become ~~ 
irregular in form, and may consist only of small roundish masses. 

The mucous membrane over them is hollowed into pits (fig. 

150, b), and is generally destitute of villi on the subjacent follicles 
(fig. 151, 4), but between the pits it has the same characters as in 
other parts. 

A patch, when examined by the microscope, appears to be but a Composition 
collection of lymph follicles like the “ solitary glands” (fig. 151), of epee 


* 4. Patch of Peyer’s glands four times enlarged. a. Surface of the mucous 
membrane covered with villi. 0. Pits over the follicles where the villi are 
absent. 8. Magnified representation of an injection in the rabbit, by Frey, 
of the vessels surrounding and penetrating the’ follicles in a patch of Peyer 


(Kolliker). 
KK 2 
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a collection Which are round or oval in form, and are covered by the mucous 
offollicles. embrane. Around each follicle is a ring of apertures of the 
crypts before described. The follicles have the same composition 

as the scattered “solitary glands.” 
Arteries. Fine arterial twigs (fig. 150, ®) ramify on the follicles, and send 
inwards capillary offsets which form a network in the interior, and 


Fig. 151.* 


Lacteals, | converge to the centre. lLacteal vessels form plexuses around and 
beneath the follicle, but do not penetrate the wall. 
Compound ‘The Glands of Brunner (fig. 152, b) are small compound bodies, 


mes ,,. similar to the buccal and labial glands of the mouth, which exist 
runners . 

; in the duodenum. For a few 
Fig. 152. + inches near the pylorus they are 
most numerous, and there they 
are visible without a lens, being 
nearly as large as hemp seed. 
a a The glands consist of lobules, 
with appertaining excretory tubes : 
and each ends on the surface of 
the mucous membrane by a duct 
apertures (c), whose aperture is slightly 
yor larger than the mouths of the 
contiguous crypts of Lieberkiihn ; 

they secrete mucus. 
a Epithelium. The epithelial lin- 
columnar. ing of the mucous membrane of 


the small intestine is of the 
columnar or cylindrical kind. On 
the villi it forms a distinct cover- 
ing of elongated pieces. It sinks 
into the crypts of Lieberkiihn, and 
into the ducts of the glands of Brunner, and gives them a lining. 


* a. A piece of mucous membrane enlarged, with its villi and tubules. 
Part of a patch of Peyer’s glands is also represented with the follicles (a), each 
having a ring of tubes at the circumference. B. A solitary gland” of the 
small intestine, also enlarged, covered by villi (Boehm). ; 

‘t Magnified view of the mucous membrane of the duodenum with the 
tubules of Lieberkiihn, and a gland of Brunner. a, Tubules. 6. Gland of 


Brunner. c. Duct of the gland. d. Submucous layer of muscular fibres 
(Kolliker), 
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Dissection. To demonstrate the areolar tissue between the coats’ How to see 
of the intestine, a piece of the bowel turned inside out is to be {he stele 
inflated forcibly ; and to ensure the success of the attempt, a few 
cuts may be previously made through the peritoneal coat. The 
air enters the wall of the intestine where the peritoneal covering is 
injured, and spreads through the whole gut; but opposite the 
solitary glands, and the patches of Peyer, the mucous coat is more 
closely connected with the contiguous structures, and the subjacent 
portion will not be distended with the air. The piece of the in- 
testine may be examined when it is dry. 

Vessels of the intestine. The branches of arteries ramify in the Arteries of 
submucous layer, and end in a network of small twigs in the oe st 
mucous membrane, which supplies the folds, the villi, and the 
glands. Opposite Peyer’s patches the intestine is most vascular ; 
and the vessels form circles around the follicles, before supplying 
offsets to them. The veins have their usual resemblance to the veins; 
companion arteries. 

The absorbents consist of a superficial set (lymphatics) in the absorbents. 
muscular coat; and of a deep plexiform set (lacteals) in both the 
mucous and submucous layers. The two sets join, and all end in 
larger trunks in the mesentery. 

Nerves of the small intestine come from the upper mesenteric Nerves form 
plexus, and entering the coats by the side of the arteries, form ith gan- 
plexuses with interspersed ganglia. One such plexus is contained slia. 
in the muscular coat between the longitudinal and circular fibres 
(Auerbach) ; and another is placed in the submucous layer (Meiss- 
ner): they join freely by branches through the intestinal coats, and 
reach from the pylorus to the extremity of the alimentary tube. 

Structure of the common bile duct. The bile duct consists of an Two coats 
external or strong fibrous layer, and of an internal or mucous coat ines be 
which is lined by columnar epithelium. On the surface of the epithelium 
inner membrane are the openings of numerous branched mucous ®44 glands. 
glands, which are imbedded in the fibrous coat; some of them are 
aggregated together, and are visible with a lens. 
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The large intestine is the part of the alimentary canal between ee of 
the termination of the ileum and the anus. Its division and its attach- ~~°”’ 
ment by peritoneum to the abdominal wall, have been described 
(p. 470). 

In length this part of the alimentary canal measures about five length : 
or six feet,—one fifth of the length of the intestinal tube. The — 
diameter of the colon is largest at the commencement in the cecum, §!7°: 
and gradually decreases as far as the rectum, where there is a dilata- 
tion near the end. 

When compared with the small intestine, the colon is distinguished Ce 
by the following characters :—It is of greater capacity, being iD gut, larger ; 
some parts as large again, and is more fixed in its position: it Is 
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more fixed; also free from convolution, except in the left iliac fossa, where it 
forms the sigmoid flexure. Instead of being a smooth cylindrical 
not coiled; tube, the colon is sacculated, and is marked by three longitudinal 
saceulated muscular bands, which alternate with as many rows of dilatations ; 
with bands, but at the lower part of the large intestine (rectum), the surface is 
notin the smooth, and the longitudinal bands have disappeared. Attached to 
ee the surface at intervals, especially along the transverse colon, are 
re processes of peritoneum containing fat,—the appendices epiploice. 
Take pieces Dissection. For the purpose of examining the large intestine the 
ub student should cut off and blow up the caecum, with part of the 
"ileum entering it ; he should prepare in a similar way a piece of 
the transverse colon, and a piece of the sigmoid flexure (about four 
inches of each). The areolar tissue and the fat are to be removed 

with care from each, after it has been inflated. 
Definition of The cacum, or the head of the colon (fig. 153, a) (caput cecum 
“ees coli) is the rounded part of the large intestine which projects, in 
the form of a pouch, below the junc- 
tion of the ileum with it. It mea- 


length and 4 “ 
et sures about two inches and a ‘half 


width ; 
in length, and though gradually nar- 
rowing inferiorly, the cecum is the 
widest part of the colon,—hence the 
receives name caput coli. At its inner side it 
ileum and Sul ae : 
appendix, is joimed by the small intestine (0); 
and still lower there is a small worm- 
like projection (c)—the vermiform 
eae appendix. 
eppanitx: Appendia vermiformis (fig. 153, ). 
This little convoluted projection is 
attach- : 
ment ; attached to the lower and hinder part 
of the cecum, of which it was a con- 
a tinuation, at one period, in the em- 
dimensions, 


bryo. From three to six inches in 
length, the appendix is rather larger 
than a goose-quill, and is connected 
to the inner part of the cecum by a 
fold of peritoneum. It is hollow, 
and has an aperture of communica- 
tion with the intestine (d). In strue- 
ture it resembles the rest of the colon. 

Dissection. To examine the interior 
Dry the of the cecum, and the valve between it and the small intestine, 


It is hollow. 


cecum, : WW . ; ] 
open itto the specimen should be dried, and the following cuts should be 
see the made into it :—One oval piece is to be taken from the ileum near 


its termination ; another from the side of the cecum, opposite the 
entrance of the small intestine. 


uA Interior of a cecum dried and laid open. a. Cecum. 8. Small intestine. 
C. Vermiform appendix, and d, its aperture. ¢. Ilio-colic piece of the valve 
at the junction of the small intestine. J. Ilio-cxecal piece of the valve 
Retinaculum of the valve on each side. aan 


j 
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Lleo-cacal valve (fig. 153). This valve is situate at the entrance gituation of 
of the ileum into the cecum. It is composed of two pieces, each the valve ; 
with a different inclination, which project into the interior of the Seepleee 
excum, and bound a narrow, nearly transverse aperture of com- ita 
munication between the two differently-sized portions of the alimen- 
tary canal. 

The upper piece of the valve, ileo-colic (e), projects horizontally One ileo- 
into the large intestine, opposite the junction of the ileum with the °°: 
colon. And the lower piece, ileo-cwcal (f), which is the larger of the other 
the two, has a vertical direction between the ileum and the cecum. eager 
At each extremity of the opening the pieces of the valve are blended ceiiaoat 
together ; and the resulting prominence (g) extends transversely ‘¢ eds, 
birt side of the intestine, forming the frena or retinacula of the ee 
valve. 

The size of the opening depends upon the distension of the Opening in 
intestine ; for when the retinacula of the valve are stretched the "¢ YVe 
margins of the aperture are approximated, and may be made to 
touch. 

Each piece of the valve is formed by circular muscular fibres of The valve a 
the intestinal tube, covered by mucous membrane ; as if the ileum ee an is 
was thrust obliquely through the wall of the cecum, after being of the gut. 
deprived of its peritoneal coat and layer of longitudinal fibres. 

This construction is easily seen on a fresh specimen by dividing 
the peritoneum and the longitudinal fibres, and gently drawing out 
the ileum from the caecum. 

The opening of the appendix into the cecum (d) is placed below Appendix 
that of the ileum. A piece of mucous membrane partly closes the 0Pens inte 
aperture, and acts as a valve. 

Folds or ridges are directed transversely in the interior of the gut, te in 
and correspond with depressions on the outer surface: these folds at 
result from the doubling of the wall of the intestine, and the largest how 
enclose vessels. a 

SrRUCTURE OF THE Coton. The coats of the large are similar to Four strata 
those of the small intestine, viz., serous, muscular, fibrous, and ¢f Ls is 
mucous. 

Serous coat. The peritoneum does not clothe the large intestine, pies ee 
throughout, in the same degree. It covers the front of the caecum, the intes- 
and the front and sides of the ascending and descending colon ; but ** 
in neither does it reach commonly the posterior aspect (p. 475). 

The transverse colon is incased like the stomach, and has intervals 
along the borders, where the transverse meso-colon and the great 
omentum are attached. 

The muscular coat is formed by longitudinal and circular fibres, Tyo Uae 
as in the small intestine. fibres 5 

The longitudinal fibres may be traced as a thin layer over the longitudinal 
surface, but most are collected into three longitudinal bands, about jnas” 

a quarter of an inch in width. On the vermiform appendix the yhich are 
fibres form a uniform layer; but they are continued thence into peek 
the bands on the cwcum and colon: on the rectum they are dif- and aetan: 
fused over the surface. When the bands are divided the intestine 
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elongates,—the sacculi, and the ridges in the interior of the 
gut, disappearing at the same time. 

The circular fibres are spread over the whole surface, but are 
most marked in the folds projecting into the intestine. In the 
rectum (to be afterwards seen) they form the band of the internal 
sphincter muscle. 

The fibrous coat resembles that of the small intestine. It will be 
exposed by removing the peritoneal and muscular coverings. 

The mucous coat, which may be examined on opening the intes- 
tine, is smooth, and of a pale yellow colour ; and it is not thrown 
into special folds, except in the rectum. The surface is free from 
villi; and by this circumstance the mucous membrane of the large, 
can be distinguished from that of the small intestine. This differ- 
ence in the two portions of the alimentary tube is well marked on 
the ilio-cxecal valve ; for the surface looking to the small intestine 
is studded with villi, whilst the lower surface, covered by the lining 
membrane of the cecum, is free from those small eminences. 

Microscopic appearances. In a piece of fresh intestine the micro- 
scope will show the mucous membrane to possess small tubes or 
crypts, and some larger solitary follicles ; with an epithelial cover- 
ing on the free surface, and a thin muscular layer (muscularis 
mucose) on the other, whose arrangement is similar to that of the 
small intestine. 

The tubules (fig, 154, ®) occupy the whole length of the large 
gut, and resemble those of the small intestine, but are more nume- 
rous, and closer together. Their orifices on the surface are circular ('), 
and are more uniformly diffused than 
the apertures of the tubules in the 
small gut. A vertical section of the 
membrane (7) will show the tubes to 
extend vertically from the surface into 
the submucous coat, and to be longer 
than the crypts of Lieberkiihn in the 
jejunum and ileum ; they measure from 
oth to Goth of an inch in length. 

The so called solitary glands (fig. 154, 4) are scattered here and 
there through the large intestine : but they are in greatest number 
in the cecum and vermiform appendix. They are whitish rounded 
bodies from 35th to 5th of an inch in diameter, and are situate in 
the submucous layer amongst the tubules. They are lymph follicles 
with a structure like that in the small intestine. 

The epithelium is of the columnar kind, and enters the tubules. 

Vessels. The distribution of the vessels in the wall of the large 
intestine is the same as in the smaller bowel. 

Nerves. In the coats of the large intestine the nerves have the 
plexiform arrangement like that in the small gut. 


* Enlarged view of ‘‘a solitary gland,” and of the tubules of the mucous 
coat (Boehm). A. Gland of the large intestine. 3. Tubules of the mucous 
membrane. 1. Surface opening. 2. Side view of the tubes. 3. Pits for the 
closed ends of the tubes in the submucous tissue. 


7 


The absorbent vessels form two sets as in the small intestine ; absorbents. 
after leaving the gut they join the lymphatic glands along the side 
of the colon. 
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THE PANCREAS. 


The pancreas (fig. 143, e) is a narrow flattened gland, from six Form and 
to eight inches in length, which has some resemblance to a dog’s ““’""? 
tongue. It is larger at the right than the left end; and it is divisions, 
divided into head, tail, and body. 

_ The head, or the right extremity, occupies the concavity of the situation. 
duodenum ; and the left extremity, or the tail, is rounded, and touches The head 
the spleen. anditails 

The body of the gland is narrowest a little to the right of the ana the 
vertebral column, and is thickest at the upper border ; it measures ?°4Y- 
about one inch and a half in breadth, and from half an inch to an 
inch in thickness. The connections of the pancreas with surround- 
ing parts are described at p. 484. 

Dissection. Let the pancreas be placed on the anterior surface, Trace out 
and let the excretory duct be traced from the head to the tail by ° duet 
cntting away the substance of the gland. The small duct will be 
recognised by its whiteness. 

Srpucture. The pancreas is a gland consisting of separate lobules, Itis a 
and is provided with a special duct. It is destitute of a distinct (ey With. 
capsule ; but it is surrounded by areolar tissue, which projects into aes 
the interior, and connects together its smaller pieces. The fluid capsule. 
secreted by it assists in the digestion of the aliment. 

The lobules are soft and loose, and of a grayish white colour, and Texture and 
are united into larger masses by areolar tissue, vessels, and ducts. uaa k F 

Each consists ultimately, as in the parotid, of the branchings of the Pousti 

excretory duct, which end in closed vesicular extremities, and are preci 

surrounded by a plexus of vessels. In the vesicles the epithelium” = 

is spheroidal. 

The duct of the pancreas (fig. 148, d) (canal of Wirsung) extends The duet of 
the entire length of the gland, and is somewhat nearer the lower ™¢ sland; 
than the upper border. It begins in the tail of the pancreas, where extent ; 
it presents a bifurcated extremity ; and as it continues onwards to 
the head, it receives many branches. It finally ends by opening branches: 
into the duodenum, either in union with, or separate from the 
common bile duct (p. 497). Of the tributary branches, the largest 
is derived from the head of the pancreas. 

The duct measures from 5th to =4,th of an inch in diameter near size and 
the duodenum. It is formed of a fibrous and a mucous coat: the aki 
latter is lined by a cylindrical epithelium, and is provided with and glands. 
small glands in the duct and its largest branches. 

Vessels, lymphatics, and nerves. The arteries and veins have been Vessels and 
described (p. 485) ; and the lymphatics join the lumbar glands. waa 


The nerves are furnished by the solar plexus. 
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THE SPLEEN. 


Consistence The spleen is a vascular spongy organ of a bluish or purple 
and colour. ¢oloyy, sometimes approaching to gray. Its texture is friable, and 


Use. easily broken under pressure. The use of the spleen is unknown. 

Form and The viscus is somewhat elliptical in shape, and is placed vertically 
position. against the great end of the stomach. Its size varies much. In 
sce the adult it measures commonly about five inches in length, three 


or four inches in breadth, and one inch to one inch and a half in 

and weight. thickness. Its weight lies between four and ten ounces, and is rather 
less in the female than the male. 

Surfaces. At the outer aspect it is convex towards the ribs. The inner 
surface is marked by a longitudinal ridge, nearer the posterior than 
the anterior border, into which the vessels plunge to ramify in the 
interior. Before and behind the ridge, the surface is flattened or 
somewhat hollowed. The spot where the vessels enter is named 
the hilum of the spleen. 


Borders. The anterior border is thinner than the posterior, and is often 

Extremi- notched. Of the two extremities, the lower is more pointed than the 
upper. 

Sometimes Small masses or accessory spleens (splenculi), varying in size from 

ie era! a bean to a moderate-sized plum, are found occasionally, near the 
fissure of the spleen, in the gastro-splenic omentum, or in the great 
omentum. 

Two coats SrructurE. Enveloping the spleen are two coverings, a serous 


and special and a fibrous. It is formed by a network of fibrous or trabecular 


tissue, which contains in its meshes the splenic pulp, with the Mal- 
pighian corpuscles. Throughout the mass the bloodvessels and the 
nerves ramify. No duct exists in connection with this organ. 
Serous coat The serous or peritoneal coat incases the spleen, and covers the 
Een ia, surface except at the hilum and the posterior border. It is closely 


connected to the subjacent fibrous coat. 


Beene aoa The jibrous coat (tunica propria) gives strength to the spleen, and 


wards pro- forms a complete case for it. At the fissure on the inner surface 


GOREES, this investment passes into the interior with the vessels, to which it 
furnishes sheaths: and if an attempt is made to detach this coat, 
numerous fibrous processes will be seen to be connected with its 

structure. 


inner surface. Its colour is whitish ; and its structure is made up 
of areolar and elastic tissues. 

Dissection. The spongy or trabecular structure will best appear, 
by washing and squeezing a piece of fresh bullock’s spleen under 
water, so as to remove the grumous-looking material. 
disposition The trabecular tissue (fig. 155) forms a network through the whole 
dane interior of the spleen, similar to that of a sponge, which is joined to 
toforman the external casing, and forms sheaths around the vessels. Its pro- 
Wee cesses or threads are white, flattened or cylindrical, and average from 

zhoth to s5th of an inch: they consist of fibrous and elastic tissues, 
with a few muscular fibres. The interstices communicate freely to- 


gether, and contain the proper substance of the spleen, and the vessels. 


Interior of 
spleen, 
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Microscopic appearances. The characters of the spleen substance 
cannot be ascertained without the aid of the microscope. 
The splenic pulp is a soft red-brown mass, which is lodged in the splenic 
areole of the trabecular structure. Under the microscope this cae ane 
material is seen to be composed of a fine network of ramifying composi- 
connective tissue corpuscles, with blood-cells in its meshes. bie 

The Malpighian co "puscles are small rounded whitish bodies, Malpighian 
about {th of an inch in diameter, and are connected with the outer » Poste 
coat of the smallest branches of the arteries ; 
they project into the pulp of the spleen, Fig. 155.* 
and are surrounded by it. In structure they 
are like the lymph follicles of the intestine, 
consisting of reticular tissue, with lymph 
corpuscles in its meshes, through which 


blood-capillaries pass. 


structure. 


Bloodvessels. The larger branches of the erie 
splenic artery are surrounded by sheaths of piled 
fibrous tissue in the trabecule; but the 
smallest branches leave the sheathing, and Ending. 
break up into tufts of capillaries, which open 
into the fine meshes of the spleen substance. 

In the smallest branches, with which the a 
Eo a ° Peculiarity 
Malpighian corpuscles are united, the outer in smaller 
branches. 


coat is thickened by lymphoid tissue, and 
is directly continuous with those bodies in 
structure. 

The splenic vein begins in the meshes of Vein begins 
the splenic pulp by open channels. From Re 
the union of these radicles arise small branches, which unite into 
trunks larger than the accompanying arteries, and issue by the Branches. 
fissure of the spleen; in their course they receive accessory 
branches, some joining at a right angle. 

Nerves and lymphatics. The lymphatics are superficial and deep, Lymphaties. 
and enter the glands in the gastro-splenic omentum. In the spleen 
they begin in the corpuscles of Malpighi, and in the outer coat of Nerves. 
the smallest arteries ; they are conveyed to the hilum of the spleen 
on the vessels. The nerves come from the solar plexus, and sur- 
round the artery and its branches. 


THE LIVER. 


The liver secretes the bile, and is the largest gland in the body. Office of the 
Its duct opens into the duodenum with that, of the pancreas. a 

Dissection (fig. 156). Preparatory to examining the liver, the Clean 
vessels at the under surface should be dissected out. This proceed- veer 
ing will be facilitated by distending the vena cava and vena porte surface ; 


with tow or cotton wool, and the gall-bladder with air through its 


* A drawing of the trabecular structure of the spleen of the ox, at some 
distance from the hilum. 
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duct. The several vessels and the ducts are then to be defined, and 
the gall-bladder to be cleaned. 

On following outwards the left branch of the vena porte to the 
longitudinal or antero-posterior fissure, it will be found united 
anteriorly with the round ligament or the remains of the umbilical 
vein, and posteriorly with the fine fibrous remnant of the ductus 
venosus. 

The liver is of a red-brown colour and firm consistence ; and 
weighs commonly in the adult from three to four pounds (fifty to. 
sixty ounces). Transversely the gland measures from ten to twelve 
inches ; from front to back between six and seven inches ; and in 
thickness, at the right end, about three inches, but this last measure- 
ment varies with the spot examined. 

In shape the liver is somewhat square. It has many named 
parts, viz. two surfaces, two borders, and two extremities ; and the — 
under surface is further marked by lobes and fosse, and by fissures 
which contain vessels. 

The connections and the ligaments of the liver are described at 
p. 471 and p. 476. 

Surfaces. On the upper aspect the liver is convex: extending 
from front to back is the suspensory ligament, which divides the 
upper surface into two unequal parts, of which the right is the 
larger. The under surface is rendered irregular by lobes, fissures, 
and fosse : in contact with it is the gall-bladder; and a longi- 
tudinal sulcus divides it into a right and a left lobe. 

Borders. The anterior border is thin, and is marked by two notches 
one is opposite the longitudinal sulcus on the under surface before 
alluded to, and the other is over the large end of the gall-bladder. 
The posterior border is much thicker at the right than at the left 
end; and at the thickened part it touches the right kidney and the 
diaphragm. Opposite the vertebral column is a hollow in this 
border ; and the vena cava is partly imbedded in it on the right of 
the spine. 

Extremities. The right extremity is thick and rounded ; and the 
left is thin and flattened. 

Lobes. On the under surface the liver is divided primarily into 
two lobes, a right and a left, by the antero-posterior or longitudinal 
fissure ; and occupying this surface of the right lobe are three 
others, viz. the square, the Spigelian, and the caudate lobe :— 

The left lobe, 8, is smaller and thinner than the right, and there 
is a slight depression inferiorly where it touches the stomach. 

The right lobe, a, forms the greater part of the liver, and is 
separated from the left by the longitudinal fissure on the one 
aspect, and by the suspensory ligament on the other. To it the 
gall-bladder is attached below ; and the following lobes are pro- 
jections on its under surface :— 

The square lobe, c (lobulus quadratus), is situate between the 
gall-bladder and the longitudinal fissure. It reaches anteriorly to 
the margin of the liver, and posteriorly to the fissure (transverse) 
by which the vessels enter the interior of the viscus. 
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The Spigelian lobe, p, lies behind the transverse fissure, and Spigelian, 
forms a roundish projection on the surface. On its left side is the 
longitudinal fissure ; and on its right, the vena cava inferior. 

The caudate lobe, x, is a slight, elongated eminence, which is and caudate 
directed from the Spigelian lobe behind the transverse fissure, so °”* 
as to form the posterior boundary of that sulcus. Where the 


fissure terminates this projection subsides in the right lobe. 


Pissures. Extending horizontally half across the right part of Three _ 
the liver between the Spigelian and caudate lobes on the one hand, "Ss V% 
and the square lobe on the other, is the transverse or portal fissure. 


Fig. 156.* 


It is situate nearer the posterior than the anterior border, and con- portal or 
tains the vessels, nerves, ducts, and lymphatics of the liver. At ™SV°™S® 
the left end it is united at a right angle with the longitudinal 

fissure. 

The longitudinal fissure, F, extends from the front to the back of longitudi- 
the liver, between the right and left lobes. In the part anterior "> 
to the transverse fissure lies the remnant of the umbilical vein (c), 
which is called round ligament, and is oftentimes arched over by 
a piece of the hepatic substance (pons hepatis). In the part behind 
that fissure is contained a small obliterated cord (d), the remains 
of the vessel named ductus venosus in the fetus. 

The groove for the vena cava is placed on the right side of the one for the 
Spigelian lobe, and is frequently bridged over by the liver. If the “" °™ 
cava be opened, two large and some smaller hepatic veins will be 
observed entering it. 

Fosse. On the under surface of the right lobe are three depres- Fosse 

eneath, 


* Under surface of the liver. A. Right, and p, left lobe. o. Quadrate 
lobe. ov. Spigelian, and x, caudate lobe. rF, Longitudinal fissure. «. Gall- 
bladder. a. Venacava. 06. Venaporte. c¢. Roundligament. d. Obliterated 
ductus venosus. e. Common hepatic duct. f. Cystic duct. g. Common bile 
duct. h. Hepatic artery. 
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sions :—one for the gall-bladder to the right of the square lobe ; 
another for the colon, near the anterior edge ; and a third for the 
kidney near the posterior border. 

Vessels of the transverse fissure. The vessels in the transverse 
fissure, viz. vena portie, hepatic artery and duct, have the following 
position :—the duct is anterior, the portal vein posterior, and the 
artery between the other two. 

The hepatic duct (fig. 156, e) is formed by two branches from 
the liver, one from each lobe, which soon blend in a common tube. 
After a distance of one inch and a half it is joined by the duct of 
the gall-bladder (f) ; and the union of the two gives rise to the 
common bile duct (g). 

The hepatic artery (h) is divided into two, one for each lobe, 
and its branches are surrounded by nerves and lymphatics. 

The vena porte (b) branches, like the artery, into two trunks for 
the right and left lobes, and gives an offset to the Spigelian lobe ; 
its left branch is the longest. 

Fetal condition of the umbilical vein. Before birth the pervious 
umbilical vein occupies the longitudinal fissure, and opens pos- 
teriorly into the vena cava ; the portion of the vessel behind the 
transverse fissure receives the name ductus venosus. Branches are 
supplied from it to both lobes of the liver; and a large one, 
directed to the right lobe, is continuous with the left piece of the 
vena porte. Purified or placental blood circulates through the 
vessel at that period. 

Adult state. After birth the part of the wnbilical vein in front of 
the transverse fissure is closed, and becomes eventually the round 
ligament (fig. 156, c). The ductus venosus is also obliterated, only 
a thin cord (d) remaining in its place. Whilst the lateral branches, 
which are in the same line as, and continuous with the left branch 
of the vena porte, remain open, and subsequently form part of the 
left division of the vena porte. Occasionally the ductus venosus is 
found more or less pervious. 

SrrucTURE OF THE Liver. The substance of the liver consists of 
small bodies called lobules or acini; together with vessels which are 
concerned both in the production of the secretion, and in the nutri- 
tion of the organ. The whole is surrounded by a fibrous and a 
serous coat. 

Serous coat. The peritoneum invests the liver almost completely. 
and adheres closely to the subjacent coat. At certain spots intervals 
exist between the two, viz. in the fissures occupied, by vessels, along 
the line of attachment of the ligaments, and at the surface touching 
the gall-bladder. 

The fibrous covering is very thin, but it is rather stronger where 
the peritoneum is not in contact with it. It invests the liver, and 
is continuous at the transverse fissure with the fibrous sheath 
(capsule of Glisson ) surrounding the vessels in the interior. When 
the membrane is torn from the surface, it will be found connected 
with fine shreds entering into the liver. 

Size and form of the lobules. The lobules (fig. 159, 2) constitute 


j 


the proper secreting substance, and can be seen either on the 

exterior of the liver, on a cut surface, or by means of a rent in 

the mass. As thus observed, these bodies are about the size of a size and 
pin’s head, and measure from 5th to ;};th of an inch in diameter, “PP? 
Closely massed together they possess a dark central point ; and form. 
there are indications of lines of separation between them, though 

they communicate by vessels. By means of transverse and ver- 

tical sections of the lobules, their form will appear flattened on 

the exterior, but many sided in the interior of the liver. They 

are clustered around the smallest divisions of the hepatic vein, to Position to 
which each is connected by a small twig issuing from the centre, "> 
something like the union of the stalk with the body of a small 

fruit. 

To study the minute structure of the lobules, a microscope will 
be necessary ; and the different vessels of the liver should be 
minutely injected. 

Constituents of the lobules. Each lobule is composed of minute A lobule is 
hepatic cells, which are arranged web-like amongst the ducts and pe 
vessels; and it is provided with 
a capillary network of vessels, Sis. 157.* 
and with a plexus of the bile duct. 

Cells of the lobules. The hepatic 
or biliary cells (fig. 157, a) form 
the chief part of the lobule; 
they are irregular in form, being 
rounded or many sided, and pos- 
sess a bright nucleus, or even 
more than one. In size they 
vary from zp55th to gigth of 
an inch. They are of a yellow- 
ish colour, and enclose granular 
particles, together with fat and 
yellow colouring matter. These 
nucleated cells adhere together 
by their surfaces so as to form 
rows radiating from the centre, 
with spaces (b) between them for the bloodvessels and ducts. 

The cells are concerned in the secretion of the bile. | 

Vessels of the lobule (fig. 158, B). The smallest branches of the Its vessels, 
vena porte, after uniting in a circle around the lobule, where they forts, 
are named interlobular (a), enter its substance, and form therein a 
network of capillaries (¢) near the circumference. 

A small branch of the hepatic vein (d) occupies the centre of the hepatic 
lobule ; its radicles communicate with the portal network, and it id 
issues from the base of the lobule as the intralobular vein. 

The radicles of the bile duct (fig. 158, 4) begin within the lobule and bile 
in a fine intralobular plexus of ducts (gy) between the hepatic °"°t: 
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* A magnified representation of the hepatic cells with their arrangement 
in the lobule. a. Cells. 6. Intercellular spaces (Henle). 
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cells (Chrzonszezewsky) ; they leave the lobule at the circumference, 
and are joined together outside it in the smallest interlobular 
branches (f). ; 

From the arrangement of the vessels, it appears that the portal 
vein conducts the blood from which bile is secreted ; that the hepatic 
vein carries away the superfluous blood ; and that the secreted bile 
is received by the plexus of the biliary duct. 

VESSELS oF THE Liver. Two sets of bloodvessels ramify in the 
liver :_——One enters the transverse fissure, and is directed transversely 
in spaces (portal canals) where it is enveloped by areolar tissue. 
The other set (hepatic 
veins) run from the 
anterior to the poste- 
rior border of the liver 
without a like sheath. 
The ramifications of 
these different vessels 
are to be followed in 
the liver. 

The capsule of Glis- 
son is a layer of areolar 
tissue, which envelops 
the vessels and the 
ducts in the transverse 
fissure. In this sheath 
the vessels ramify, and 
in it they are minutely 
divided before their 
termination in the lo- 
bules. If a transverse 
section is made of a 
portal canal, the ves- 
sels will retract some- 
what into the loose 
surrounding tissue. 

The vena porte rami- 
fies in the liver like an 
artery ; and the blood 

circulates through it in 
the same manner, viz., from trunk to branches. After entering the 
transverse fissure the vein divides into large branches ; these lie in 
the portal canals or spaces, with offsets of the hepatic artery, the 
hepatic duct, and the nerves and lymphatics (fig. 159, Pp). The 


* a. Two lobules of the liver showing the plexus of ducts in the interior, 
near the circumference (Kiernan) ; recent inquiries demonstrate the existence 
of a plexus throughout the lobule. g. Intralobular plexus. f. Interlobular 
ducts. e. Small branches of the hepatic ducts. 

B. Lobules of an injected liver to show the arrangement of the veins. a. 
Smallest branches of the vena porte ending in the interlobular veins, BD. c. 
Plexus of portal veins within the lobule. d. Intra-lobular commencement of 
the hepatic vein joining the plexus of the portal vein. 


_——- 
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division is repeated again and again until the last branches of the and supplies 
vein (interlobular, fig. 158, b) penetrate between the lobules ; there Vs! 
they unite, and end in the interior as before explained. Spee 

In the portal canals the offsets of the vena porte are joined by branches ; 
small vaginal and surface veins, which convey blood from branches veceives 
of the hepatic artery. ronthen 

The hepatic artery (fig. 159, c), whilst surrounded by the capsule, Hepatic 
furnishes vaginal branches, which ramify in the sheath, giving it a °°... 
red appearance in a well-injected liver, and supply twigs to the the vessels, 
coats of the vena porte and and joins 
biliary ducts, and to the areolar Fig. 159.* ae. pOEnE 
tissue : from the vaginal branches Me 
afew offsets (capsular) are given 
to the coat of the liver. Finally 
the artery ends in fine interlo- 
bular branches, from which off- 
sets enter the lobule, and convey 
blood into the network between 
the branches of the vena porte 
and hepatic vein (Chrzonszczew- 
sky). 

The hepatic vein (vene cave 
hepatica) begins by a plexus in 
the interior of each lobule (fig. 
158, d), and its smallest radicle 
issues from the base of the 
lobule as the intralobular vein ; 
these are received into the sublobular branches, which anastomose begin in the 
together, and unite into larger vessels. Finally, uniting with 1°?” 
neighbouring branches to produce larger trunks, the hepatic veins 
are directed from before backwards to the vena cava inferior, into 
‘which they open by large orifices. The venw cave hepatica: may and end in 
be said to be without a sheath, except in the larger trunks: so ‘even 
that when they are cut across the ends remain patent, in conse- 
quence of their close connection with the liver structure. 

Hepatic duct (fig. 158, e). The duct commences in the biliary Bile duct, 
plexus within the lobules. On leaving the lobules the radicles beginning, 
communicate by the interlobular branches (f); and the smaller 
ducts soon unite into larger vaginal branches (d), which lie in the pranches. 
portal canals with the other vessels. Lastly, the ducts are collected 
into a right and a left trunk (fig. 156, ¢), and leave the liver at the 
transverse fissure. 


ending in 
lobules. 


Hepatic 
veins with- 
out a 
sheath 


eA 
OW 


* Vessels in a portal canal, and the lobules of the liver (Kiernan). 7. 
Lobules of the liver. vp. Branch of the vena porte, with a, a, vaginal branches 
which supply interlobular offsets. c. Hepatic artery. d. Hepatic duct. 
Z, 7. Openings of the interlobular branches of the portal vein. 

+ Aberrant ducts exist between the pieces of the peritoneum in the left 
lateral ligament of the liver, and in the pons bridging over the vena porte 
and vena cava; they anastomose together, and are accompanied by branches 
of the vessels of the liver, viz., vena porte, hepatic artery, and hepatic vein. 

Lu 
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Structure of Structure. The moderately-sized hepatic ducts consist of a 
medium- fibrous coat, lined by a mucous layer with cylindrical epithe- 
lium ; and penetrating the wall is a longitudinal row of openings, 
on each side, leading into sacs, and into branched tubes which 
and smallest sometimes communicate. In the fine interlobular ducts the coat 


iat is formed by a homogeneous structure, with columnar epithelium 

(Henle). é : 
Lympha- Lymphatics of the liver are superficial and deep. The superficia 
tics. 


of the upper surface join the lymphatics in the thorax by piercing 

Superficial, the diaphragm, and end for the most part in the sternal glands ; 
those on the under surface enter chiefly the glands by the side of 
the abdominal aorta, a few uniting with the deep lymphatics, and 
the coronary of the stomach. 

deep. The deep lymphatics accompany the vessels through the liver, 
and communicate with one of the large contributing trunks of the 
thoracic duct. 

Nerves, Nerves come from the sympathetic and the pneumo-gastric, and 

source. ramify with the vessels ; but their mode of ending is not ascertained. 


THE GALL-BLADDER. 


Use and The gall-bladder (fig. 156) is the receptacle of the bile. It is 
situation situate in a depression on the under surface of the right lobe of the 


aon s liver, and to the right of the square lobe. It is pear-shaped, and 
its larger end (fundus) is directed forwards beyond the margin of 
the liver ; whilst the smaller end (neck) is turned in the opposite 
direction, and bends downwards to terminate in the cystic duct by 
a zigzag part. 

size ; In length the gall-bladder measures three or four inches, and in ~ 

aaa | breadth rather more than an inch at the widest part. It holds rather 

more than an ounce. 

pond By one surface it is in contact with the liver, and on the opposite 

10Ns. 


it is covered by peritoneum. The larger end touches the abdominal 
wall opposite the tip of the cartilage of the tenth rib, where it is 
contiguous to the transverse colon ; and the small end is in contact 
with the duodenum. 


Structure of Structure. The gall-bladder possesses a peritoneal, a fibrous and 

muscular, and a mucous coat. 

Serous coat. The serous coat is stretched over the under or free surface of the 
gall-bladder, and surrounds the large end. 


Fibrous and The fibrous coat is strong, and forms the framework of the sac ; 
muscular 


stratum,  Mtermixed with it are some involuntary muscular fibres, the chief 
being longitudinal, but others circular. 

Mucous The mucous coat is marked internally by numerous ridges and 

ayer 1S 


areolaron Wtervening depressions, which give an areolar or honeycomb 
surface, appearance to the surface. On laying open the gall-bladder this 
condition will be seen, with the aid of a lens, to be most developed 
about the centre of the sac, and to diminish towards each extremity. 
In the bottom of the larger pits are depressions leading to recesses. 
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The surface of the mucous membrane is covered by a columnar and covered 
epithelium. by @ 


columnar 

Where the gall-bladder ends in the cystic duct (fig. 160) its coats epithelium : 
project into the interior, and give rise to ridges elie 
resembling those in the sacculated large in- Fig. 160.* 
testine. 

The cystic duct (b) joins the hepatic duct Duct of gall- 
at an acute angle, to form the ductus com- Semen 
munis choledochus. It is about an inch and a 
half long, and is distended and somewhat 
sacculated near the gall-bladder. 

Structure. The coats of the duct are formed structure 


like those of the sac from which it leads, but rie ah 


the muscular fibres are very few. The mucous 


res ; , ; - : and is pro- ; 
lining is provided with glands, as in the hepatic 


vided with 


and common bile ducts (p. 514). Glands: 
On opening the duct the mucous membrane AMnacus 
may be observed to form about twelve semi- ae 
lunar projections (fig. 160, ¢), which are ar- i 
ranged obliquely around the tube, and increase « 
in size towards the gall-bladder. This struc- 
ture is best seen on a gall-bladder which has 
been inflated and dried; as in this state the 
parts of the duct between the ridges are most 
stretched. 
Bloodvessels and nerves. The vessels of the Avery and 


gall-bladder are named cystic. The artery is 
a branch of the hepatic; and the cystic vein 
opens into the vena porte near the liver. The nerves are derived nerve and 
from the hepatic plexus, and entwine around the vessels. The 
lymphatics follow the cystic duct, and join the deep lymphatics on lymphatics. 
the spinal column. 


THE KIDNEY AND THE URETER. 


The kidney has a characteristic form :—flattened on the sides, it Use and 
is larger at the upper than the lower extremity, and is hollowed out form. 
at one part of its circumference. For the purpose of distinguishing To distin- 
between the right and left kidneys, let the excavated margin be ler 
turned to the spinal column, with the ureter or the excretory tube 
behind the other vessels ; and let that end be directed downwards, 
towards which the ureter is naturally inclined. 

With the special form above mentioned, the kidney is of a deep Colour, 
red colour, with an even surface. Its average length is about four size, 
inches ; its breadth two ; and its thickness about one inch ; but the 
left is commonly longer and more slender than the right kidney. 


* Gall bladder and its duct. a. Gall bladder. b. Bile duct sacculated. 
c. Ridges in the interior. d. Common bile duct. ¢. Common hepatic 
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duc sane 
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Its usual weight is about five ounces and a half in the male, and 
rather less in the female. 

The upper extremity of the kidney is rounded, is thicker than the 
lower, and is surmounted by the suprarenal body. The lower end 
is flat, and more pointed. The position with respect to the spinal 
column has been before detailed (p. 472). 

On the anterior surface the viscus is rounded, but on the opposite 
surface it is generally flattened. 

The outer border is convex; but the inner is excavated, and is 
marked by a longitudinal fissure,—hilum. In the fissure the vessels 
are thus placed with respect to one another :—The divisions of the 
renal vein are in front, the ureter is behind, and the branches of the 
artery lie between the two. On the vessels the nerves and lymphatics 
ramify ; and areolar tissue and fat surround the whole. Opposite 
the fissure is a hollow in the interior of the kidney, named sinus, in 
which the vessels and the duct are contained before they pierce the 
renal substance. 

Dissection. To see the interior it will be necessary to cut through 
the kidney from the inner to the outer border ; and to remove the 
loose tissue from the vessels, and from the divisions of the excretory 
duct. ‘The hollow or sinus containing the bloodvessels now comes 
completely into view. 

The interior of the kidney (fig. 161) appears on a section to consist 
of two different materials, viz., of an external granular or cortical 
part; and of internal, darker 
coloured, pyramidal masses, which 
converge towards the centre. But 
these unlike-looking parts are con- 
structed of urine tubes, though 
with a different arrangement. 

The pyramidal masses (d) (py- 
ramids of Malpighi), are twelve or 
eighteen in number, and converge 
to the sinus of the kidney. The 
apex of each mass, which is free 
from cortical covering, is directed 
to the sinus, and ends in a smooth, 
rounded part, named mamilla or 
papilla (c). In it are the openings 
of the urine tubes, which are about 
twenty in number, some being 
situate in a central depression and 
the others on the surface ; and it 
| is surrounded by one of the divi- 
sions (calyx) of the excretory tube. Occasionally two of the 
masses are united in one papillary termination. The base is em- 


* Section through the kidney, showing the medullary and cortical i 
inni ort 
and the beginning of the ureter. a. Ureter. 0b. Pelvis of the mune 


Calyx of the excretory tube. d. Pyramidal portions ;: ¢. Corti j 
the kidney (Henle). ; ortical portion of 
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bedded in the cortical substance, and is resolved into bundles of 
tubes which are prolonged into the cortical covering. 

Each pyramidal mass is constructed of uriniferal tubes (tubes of Composi- 
Bellini) which open below at the apex of the papilla (fig. 162, a) ; °° 
and the cut surface has a grooved appearance indicatory of its 
construction. If the mass is compressed, urine will exude from the 
tubes through the apertures in the apex. 

The cortical or investing part (fig. 161, e) forms about three- Extent of 
fourths of the kidney ; it covers the pyramidal masses with a layer es 
about two lines in thickness, and sends prolongations between the 
same nearly to their apices. Its colour is of a light red, unless the colour; 
kidney is blanched ; and its consistence is so slight that the mass consistence. 
gives way beneath the finger. In the injected kidney red points 
(Malpighian bodies) are scattered amongst the cortex, giving it a 
granular appearance. 

STRUCTURE OF THE KipNEY. The mass of the kidney consists of Kidney 

: ae 3 2 incased by a 
minute convoluted tubes, intermixed with bloodvessels, lymphatics, fibrous coat. 
nerves, and an intertubular matrix. The whole is incased by a 
fibrous coat. 

The jibrous coat is a white layer, which is connected with the Fibrous 
kidney by fine processes and vessels, but is readily detached from “" 
it by slight force. At the inner margin of the kidney it sinks into sends in 
the sinus, and sends processes on the entering vessels and excretory ee: 
duct. 

Stroma or matriz. Between the tubules and the vessels of the Matrix of 
kidney is a uniting material, which surrounds and isolates them, ae 
and is most abundant in the cortical substance. It somewhat re- 
sembles areolar tissue in its nature, and is fibrous at some spots. 

To obtain a knowledge of the anatomy of the secreting tubes, 
and of the bloodvessels, the dissector will require a microscope, 
and good fine injections of the kidney. 

Secretory tubules. The uriniferous tubes (tubuli uriniferi) occupy ee 
successively the cortical substance, and the Malpighian pyramids ; as 
but they have a different arrangement in each part as below (fig. ass 
162, a). ment. 

In the Malpighian pyramid the tubes are straight, and ascend Inthe _ 
from the apertures in the apex, bifurcating repeatedly, as far as ee 
the base, and forming a cone which resembles the stem and branches 
of a tree. At the wide end of the pyramid they are collected into size ana 
bundles which reach nearly to the surface of the kidney, and be- es 
come convoluted as they: enter the cortex, but some unite in arches 
(Henle). Near the apex they measure 34,th of an inch across, but 
the last subdivisions are only half that size, or 1th of an inch. 


Descending between the straight tubes are. the small “ looped mixed with 
tubes” of Henle (fig. 162, y). These run down from the cortical yrehie, 
substance nearly to the apex of the pyramid, where they turn up- 
wards, forming loops with the convexity down, and ascend to opeD which are 
into the straight tubes: their size is about a third of the others. small. 

In the cortical substance the tubes are more numerous and very In the 


convoluted (fig. 163) ; they have an average width of ;}oth of an oe oe 
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inch, and are surrounded by a capillary plexus of bloodvessels (fig. 
164 a). At the one end (farther) each tube is dilated into the 
Malpighian corpuscle (0) ; and at the other it passes mto a straight 
tube or joins an “arch” at the base of the pyramid. The “looped 


tubes” of Henle (fig. 162) have the same arrangement as the larger 
tubuli uriniferi in the cortical substance. 

The wall of the convoluted tubes consists of a thin basement 
membrane, and is lined by a thick, nucleated, and granular epithe- 
lium. 

Malpighian corpuscles (fig. 164, A). These small bodies are con- 
nected with the free ends of the convoluted tubes, one to each: 
and are arranged in double rows in the cortical substance between 
the pyramids, one row being on each side of an interpyramidal 
branch of artery, from which they receive twigs ; each measures 
about >~3,th of an inch, and consists of an incasing capsule with 
an enclosed tuft of bloodvessels (glomerulus). 

The capsule (0) is the dilated end of the convoluted tube, and is 
perforated at the extremity by two small bloodvessels. Its wall 
consists of a thin basement membrane, and is lined by a transparent 
laminar epithelium. 


The glomerulus (fig. 164, 8) is formed by the intereommunications 


* Plan of the arrangement of the uriniferal tubes. a. Tube at its ending 
in the pyramid. 6. Divisions of the same tube in the pyramid. d. Arches 
of Henle. c. Twisted tubes joining the ‘‘arches.” g. Looped tube of Henle, 
with its convoluted part, 7, and Malpighian corpuscle, e, in the cortical sub- 
stance. 

+ Plan of contorted urine tubes ending in Malpighian corpuscles, which are 
connected with the small arteries (d). a. Urine tube. 0. Malpighian cor- 
puscles. c. Interpyramidal branch of renal artery (Bowman), 
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of two vessels piercing the capsule, and is clothed with epithelium. two, 
One of the two, the afferent vessel (d), is an offset of the renal afferent, 
artery, and divides into convoluted loops of the fineness of capil- 
laries, which form the exterior of the tuft. The other, the efferent and 
vessel (f), begins in the interior of the tuft by the union of the efferent, 
loops on the outer surface ; and passing out is distributed in a close which 
network of capillaries (g) on the convoluted urine tubes ; and in one — 
with elongated meshes on the straighter tubes near the pyramids. 

The office of the glomerulus is to secrete the watery part of the Use of 
urine. glomerulus. 
BLoopvEssELs. The artery and vein distributed to the kidney are Blood- 

very large in proportion to the size of the organ they nourish. A conan 
Renal artery. As the artery enters the kidney it divides into Branches of 

four or five branches, which are invested by sheaths of the fibrous the artery 

capsule, and reach the bases of the pyramids of Malpighi, where supply 


they form arches. From those arches arise small interpyramidal }{)o""" 
2 


Fig. 164.* 


branches, which ascend towards the surface, and furnish the afferent and texture 
twigs to the Malpighian bodies, whose arrangement has been re- Edney? 
ferred to. Other offsets are supplied to the capsule and matrix of 
the kidney ; the former anastomose with the subperitoneal branches 
of the lumbar arteries. 
Straight vessels descend amongst the tubes in the pyramids of straight 
Malpighi, and some form loops like the tubes of Henle. Feranide: 
Renal vein. This vein begins in the capillary plexuses on the Veins begin 
convoluted urine tubes; and its small branches, receiving twigs Oa: 
from the matrix and the fibrous coat, unite into larger veins, which 
anastomose freely around the bases of the pyramids of Malpighi. anaatomoge 


At this spot they are joined by offsets from capillary plexuses in pyramids, 


* Plan of the vessels connected with the urine tubes. A. a. Urine tube. 
}. End-dilatation. c. Interpyramidal artery. d. Afferent branch. 
Glomerulus. jf. Efferent vessel. g. (Plexus of capillaries around the urine 
tube. h. Radicles of the veins. 

s. ¢. Glomerulus, d. Afferent and J, efferent vessel of the glomerulus 
Bowman 
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the pyramids ; and the larger trunks then accompany the arteries 
to the sinus of the kidney. Finally all are united into one trunk, 
which opens into the vena cava. 

Nerves. The ramifications of the sympathetic nerve may be 
traced to the smaller branches of the artery. 

The absorbents are superficial and deep :—The deep absorbents 
are supposed to begin in a plexus between the urine tubes. Both 
unite at the hilum of the kidney, and join the lumbar glands. 

The URETER is the tube by which the fluid secreted in the kidney 
is conveyed to the bladder. Between its origin and termination 
the canal measures from sixteen to eighteen inches in length. Its 
size corresponds commonly with that of a large quill. Near the 
kidney it is dilated into a funnel-shaped part, named pelvis ; and 
near the bladder it is again somewhat enlarged, though the lower 
aperture by which it terminates is the narrowest part of the tube. 
Its relative anatomy must be studied afterwards, when the body is 
in a suitable position. 

In its course from the one viscus to the other, the ureter is close 
beneath the peritoneum, and is directed obliquely downwards and 
inwards along the posterior wall of the abdomen as far as the 
pelvis ; here it changes its direction, and becomes almost horizontal. 
At first the ureter is placed over the psoas, inclining on the right 
side towards the inferior vena cava; and about the middle of the 
muscle it is crossed by the spermatic vessels. Lower down it lies 
over the common or the external iliac artery, being beneath the 
sigmoid flexure on the left side, and the end of the ileum on the 
right side. Lastly, it lies below the level of the obliterated hypo- 
gastric artery. 

Sometimes the ureter is divided into two for a certain distance. 

Part in the kidney (fig. 161, 6). Near the kidney the ureter is 
dilated into a pouch called pelvis ; and it begins by a set of cup- 
shaped tubes, named calices or infundibula, which vary in number 
from seven to thirteen. Each cup-shaped process embraces the 
rounded end of a pyramidal mass, and receives the urine from the 
apertures in that projection ; sometimes a calyx surrounds two or 
more masses. The several calices are united together to form 
two or three larger tubes ; and these are finally blended in the 
ureter. 

Structure. Besides an external fibrous layer, the ureter possesses 
a muscular and a mucous coat. 

The muscular covering is composed of an external or longitudinal, 
and of an internal or circular stratum. 

The mucous coat is thrown into longitudinal folds during the 
contracted state of the ureter. Its epithelium consists of layers of 
cells of different shapes ; thus, at the free surface they are squarish, 
at the attached surface rounded, whilst in the intermediate strata 
they are cylindrical (Kélliker). 

The calices resemble the rest of the duct in having a fibrous, a 
muscular, and a mucous coat. Around the base of the pyramid the 
calyx is continuous with the enveloping tunic of the kidney ; and 
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at the apex the mucous lining is prolonged into the uriniferal tubes 
through the small openings. 
Vessels. The arteries are numerous but small, and are furnished Vessels. 
by the renal, spermatic, internal iliac, and inferior vesical. The 
veins correspond with the arteries. 
The lymphatics are received into those of the kidney. Lymphaties. 


THE SUPRARENAL BODY. 


This small body, whose use is unknown, has received its name Use 
from its position to the kidney. Its vessels aon nelewek ane numerous, “X"?™™ 
but it is not provided with any excretory duct. No duet. 

One on each side, it is situate on the upper extremity and fore Situation. 
part of the kidney ; and without care it may be removed with the 
surrounding fat, which it resembles. Its colour is a brownish yellow. 

It is like a cocked hat in form, with the upper part convex, and the Form and 
base or lower part hollowed, where it touches the kidney. oe 

In the adult it measures about one inch and a half in depth, and Size and 
rather less in width; and its weight is between one and two drachms, ee De 
but the left is commonly larger than the right. 

Areolar tissue attaches the suprarenal body to the kidney ; and Connee- 
large vessels and nerves retain it in place. The connections with a 
the surrounding parts are the same as those.of the upper end of the 
kidney. Thus it rests on the diaphragm on both sides; whilst above 
the right is the liver, and above the left the pancreas and the spleen. 

On the inner side of the right capsule is the vena cava, with part 
of the solar plexus ; and internal to the left is the aorta, with the 
same plexus of nerves. 

Structure (fig. 165). A perpendicular section shows the suprarenal Two 
body to be formed of a firm or external (cortical) part, and of an @iMerent 
internal (medullary) soft and dark material. With the microscope ojo) pas 
this body may be seen to consist of cells, which are lodged in spaces ee with 
formed by a stroma of areolar tissue, with vessels and nerves. 

The whole is surrounded by a thin ‘fbirous capsule (a), which sends Surrounded 
processes into the interior, and along the bloodvessels. ides 

The cortical part, yellowish in colour and striated, forms about corticat 
two thirds of the thickness of the whole body. Its stroma of areolar ptt. 
tissue (a) forms a thin surface layer, and is connected internally 7hcKness + 
with processes or septa, which are so arranged as to build up spaces forms 
elongated from without inwards, and arranged vertically around the *! er 
centre ; but near the surface ‘here are smaller oval spaces, some of 
them crossing the deeper and larger. The spaces or loculi (0) are for masses 
filled by columnar masses of cells, but slight force readily removes ° °°" 
these from their containing hollows. 

The central or medullary portion (c) is rather red in colour, or it Medullary 
may be dark brown or black from the presence of blood. About te 
half as thick as the cortical part, it possesses internally small round ©" 
or oval spaces, on a section, which are vein trunks cut across. The 
areolar tissue of its stroma is very fine, and forms a network with Spaces in tt. 
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Its tissue small but regular meshes ; and the medullary is separated generally 
forms a net- from the cortical portion by a layer of areolar tissue. Cells fill the 
cells. meshes. 


Characters Cells. The cells filling the loculi of the stroma in the cortex, are 
or iuctee nucleated with oil globules and fine granules ; and being packed in 


size ; masses, they take on a polygonal form: they measure about the 
in medullary z7g9th of an inch. In the medullary portion the cells resemble 
= those of the cortex, except that they do 

Fig. 165.* not contain oil particles; and they are 


rather larger and more granular, measur- 

ing about =,1,5th of an inch. 

Bloodvessels. Numerous arteries are fur- 
nished to the suprarenal body from the 
diaphragmatic and renal vessels, and from 
the aorta. In the interior the arteries 
ramify in the cortex along the septa be- 
tween the cell masses; and, frequently 
anastomosing together, end in a fine capil- 
lary network, with elongated meshes, 
around the loculi. In the medullary part 
the fine arteries are distributed through 
the stroma. 

The veins originate in capillary plex- 
uses ; and the several radicles, uniting in 
large branches which pass through the 

centre of the medullary part, are collected finally into one trunk ; 
this opens on the right side into the vena cava, and on the left into 
the renal vein. Other smaller veins pass out through the cortex 
to the renal vein and the vena cava. 

Nerves. Nerves. The nerves are very numerous and large, and pass in- 
wards along the septa of the cortical part: branching, they extend 
between the cortical and medullary parts in the layer of areolar 
tissue, and in the medullary substance they form a network in the 
areolar structure, but their ending is.unknown. 

Lymphatics are superficial and deep, and both join those of the 
kidney ; the arrangement of the deep is undetermined. 


Arteries. 


Veins. 


THE TESTES. 


Testes of The testes are the glandular organs for the secretion of the semen. 
the scrotum. Each is suspended in the scrotum by the spermatic cord and its 
coverings (p. 452), but the left is usually lower than the right; and 
each is provided with an excretory duct named vas deferens. A serous 
sac partly surrounds each organ. 

Dissection. For the purpose of examining the serous covering of 
the testicle (tunica vaginalis), make a small aperture into it at the 


To see the 
serous sac. 


* Vertical section of the suprarenal body. a. Surface layer of stroma. 0B. 


Cells in the cortex. c. Medullary portion. d. Spaces in th 
(Harley). YP paces in the medullary part 
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upper part, and inflate it. The sac and the spermatic cord are then 
to be cleaned ; and the vessels of the latter are to be followed to 
their entrance into the testicle. 

The tunica vaginalis (fig. 166, d) is a serous bag, which is con- Tunica 
tinuous in the fetus with the peritoneal lining of the abdomen, but Y*™“!S 
becomes subsequently a distinct sac through ‘the obliteration of the 
part connecting the two. 

It invests the testicle after the manner of other serous membranes ; partly 
for the testicle is placed behind it, so as to be partly enveloped by ieee 
it. The sac, however, is larger than is and lines 
necessary for covering the testicle, and Fig. 166.* Songvants 
projects some distance above it. Like 
other serous membranes, it has an ex- 
ternal rough, and an internal secerning 
smooth surface; and like them it has a 
visceral and a parietal part. To examine 
its disposition the sac should be opened. 

The visceral layer (tunica vaginalis 
testis) covers the testicle, except posteriorly 
where the vessels lie. On the outer side it 
extends farther_back than on the inner, 
and forms a pouch between the testis and 
the arched body (epididymis) on this 
aspect of the organ. 

The parietal part of the sac (tunic. 
vagin. scroti) is more extensive than the 
piece covering the testicle, and lines the 
contiguous layer of the scrotum. 


Its visceral 
part, 


and parietal. 


Form and position of the testis (fig. 166). Testicle 
The testicie is oval in shape, with a smooth oval. 
surface, and is flattened on the sides. The Margins. 
anterior margin is convex ; and the pos- 
terior, which is flattened, is pierced by the 
spermatic vessels and. nerves. Stretching 
like an arch along the outer part is the 
epididymis (b). Attached to the upper Corptis 
end of the testis is a small body (¢) two Morgagni. 


or three lines in length, (corpus Mor- 
gagni,) which is the remains of the upper end of the fetal duct 
of Miiller ; and occasionally other smaller projections of the tunica 
vaginalis are connected with the top of the epididymis. 
The testis is suspended obliquely, so that the upper part is directed ‘ eet 
forwards and somewhat outwards, and the lower end backwards and ° ai 
rather inwards. 
Size and weight. The length of the testis is an inch and a half or Dimensions, 
two inches; from before backwards it measures rather more than 
an inch, and from side to side rather less than an inch. Its weight and weight. 


* The testis with the tunica vaginalis laid open. a. Testicle. 0. Head of 
the epididymis. c. Corpus Morgagni. * d. Parietal part of the tunica vaginalis. 
c. Vessels of the spermatic cord. jf. Vas deferens. 
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is nearly an ounce, and the left is frequently larger than the 
other. iy 

Srructure. The substance of the testicle is composed of minute 
secerning tubes, around which the bloodvessels are disposed in 
plexuses. Surrounding and supporting the delicate seminiferal tubes 
is a dense covering—the tunica albuginea. Its excretory or efferent 
duct is named vas deferens. 

Dissection. With the view of examining the investing fibrous 
coat, let the testis be placed on its outer side, viz. that on which 
the epididymis lies, and let it be fixed firmly in that position with 
pins. The fibrous coat is to be cut through along the anterior part, 
and thrown backwards as far as the’ entrance of the bloodvessels. 
Whilst raising this membrane a number of fine bands will be seen 
traversing the substance of the testicle, and a short septal piece 
(mediastinum) may be perceived at the back of the viscus, where 
the vessels enter; but it will be expedient to remove part of the 
mass of tubes in the interior, to bring more fully into view the 
mediastinum, and to trace back some of the finer septa to it. 

The tunica albuginea, or the fibrous coat of the testicle, is of a 
bluish-white colour, and resembles in appearance the sclerotic coat 
of the eyeball. This membrane protects the secreting part of the 
testicle, and maintains the shape of the organ by its dense and un- 
yielding structure : it also sends inwards processes to support and 
separate the seminal tubes. These several offsets of the membrane 
appear in the dissection ; and one of them at the back of the testicle, 
which is larger than the rest, is the mediastinum. 

The mediastinum testis (fig. 167, d) (corpus Highmorianum) pro- 
jects into the gland for a third of an inch with the bloodvessels. 
It is situate at the back of the testis, extending from the upper 
nearly to the lower part, and is rather larger and deeper above than 
below. It is formed of two pieces, which are united anteriorly at 
an acute angle. To its front and sides the finer septal processes 
are connected ; and in its interior are contained the bloodvessels 
behind, and a network of seminal ducts in front (rete testis). 

Of the finer processes of the tunica albuginea (fig. 167, b) which 
enter the testis, there are two kinds. One set round and cord-like, 
but of different lengths, is attached posteriorly to the mediastinum, 
and serves to maintain the shape of the testis. The other set 
forms delicate membranous septa, which divide the mass of seminal 
tubes into lobes, and join the mediastinum, like the rest. 

Within the tunica albuginea is a thin vascular layer, tunica vas- 
culosa (Sir A. Cooper), which lines the fibrous coat, covering the 
different septa in the interior of the gland. It is formed of the 
ramifications of the bloodvessels, united by areolar tissue, like the 
pia mater of the brain: in it the arteries are subdivided before 
they are distributed on the secerning tubes, and the small veins 
are collected into larger trunks. 

Form and length of the seminal tubes (tubuli seminiferi). The 
secerning or seminal tubes are very convoluted, and are but 
slightly held together by fine areolar tissue and surrounding blood- 
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vessels, so that they may be readily drawn out of the testis for 
some distance : their length is said by Lauth to be two feet and atength. 
quarter. 
Ending, size and structure. Within the lobes of the testis some Communi- 
tubes end in distinct closed extremities ; but the rest communicate, “8? 
forming loops or arches. The diameter of the tubules varies from 
xooth to ~1,th of an inch. The wall of the tubule is formed of a size; 
thin translucent membrane, but it has considerable strength. Lining 

_ the interior in the child is a nucleated granular epithelium, with structure; 
polygonal cells ; but in the adult the tube is filled by cells in diffe- 
rent stages of development of the spermatic corpuscles. On the 
exterior is a plexus of bloodvessels. 

Names from the arrangement of the tubes. To different parts of Tubes |. 
the seminal tubes, the following names have been applied. Where Ere ee 
the tubules are collected into masses, they form the lobes of the 
testis. As they enter the 
fibrous mediastinum they Fig. 167.* 
become straight, and are 
named tubuli recti. Com- 
municating in the medias- 
tinum, they produce the rete 
testis. And, lastly, as they 
leave the upper part of the 
gland they are convoluted, 
and are called coni vasculosi, 
or vasa efferentia. 

The lobes of the testis (fig. 
167, a) are formed by bundles 
of the seminiferal tubes, and 
are situate in the intervals 
between the processes of the 
tunica albuginea : their num- 
ber is differently stated :—according to one authority (Berres) they "™ber, 
are 250; but according to another (Krause) 400 or more. They 
are conical in form, with the base of each at the circumference, shape, 
and the apex at the mediastinum testis ; and those in the centre of 
the testicle are the largest. 

Each is made up of. one, two or more tortuous seminal tubules ; tubes in 
and the minute tubes in one lobe are united with those in the aoe 

neighbouring lobes. Towards the apex of each lobe the tubules ment. 
become less bent, and ‘are united together ; and the tubuli of the 
- geveral lobes are further joined at the same spot into larger canals 
—the tubuli recti. 
Tubuli recti (fig. 167, c). The seminal tubes unite together, Tubes next 


They form 
the lobes : 


* Vertical and horizontal sections of the testis to show the arrangement of 
the seminal tubes, and septa. a. Lobes of the testis. 6. Septa between the 
lobes. ¢. Tubuli recti. d. Mediastinum testis. ¢. Rete testis. jf. Vasa 
efferentia. g. Globus major. h. Body, and z, globus minor of the epididy- 
mis. &. Vas deferens. 7. Vas aberrans. mn. Rete testis, cut. 0. Finer 
septa. p. Epididymis, cut across. 7. Mediastinum, cut across. 
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becoming larger (,1,th of an inch) and straighter in direction, and 
are named tubuli recti or vasa recta: they are about twenty im 
number, and piercing the fibrous mediastinum enter into the rete 
testis. 

Rete testis (fig. 167, e). In the mediastinum the seminal tubes 
have very thin walls, and are situate in the anterior part, in front 
of the bloodvessels ; they communicate freely so as to form a net- 
work. 

Vasa efferentia (fig. 167, f). About twelve or twenty seminal 
tubes issue from the top of the rete, and leave the upper part of 
the testicle as the vasa efferentia: these are larger than the tubes 
with which they are continuous, and end in the common excretory 
duct. Though straight at first they soon become convoluted, and 
have been named cont vasculosi. In the natural state they are about 
half an inch in length, but when unravelled they measure six inches ; 
and they join the excretory duct at intervals of about three inches. 
They have a muscular coat of longitudinal and circular fibres ; and 
the epithelium of the mucous lining is columnar and ciliated. 

The EXCRETORY DUCT receives the vasa efferentia from the upper 
part of the gland, and extends thence to the urethra. Its first part, 
which is in contaet with the testis, is very flexuous, and forms the 
epididymis: but the remainder is straight, and is named vas 
deferens. 

The epididymis (fig. 167, h) extends in the form of an arch along 
the outer side of the testis, from the upper to the lower end, and 
receives its name from its situation. Opposite the upper part of the 
testicle it presents an enlarged portion or head, the globus major, (g) ; 
and at the lower end of that organ it becomes more pointed 
or tail-like—globus minor (7), before ending in the vas deferens. 
The intervening narrow part of the epididymis is called the body (h). 
Its head is attached to the testis by the vasa efferentia; and its 
lower part is fixed to the tunica albuginea by fibrous tissue, and by 
the reflection of the tunica vaginalis. 

The epididymis is formed of a single tube, bent in a zigzag way, 
whose coils are united into a solid mass by fibrous tissue. After 
the removal of the serous membrane and some fibrous tissue this 
part of the tube may be uncoiled ; it will then measure twenty feet 
in length. The diameter of its canal is about 75th of an inch, 
though there is a slight diminution in size towards the globus minor, 
but it is increased finally in the vas deferens. 

The was deferens (fig. 167, k) begins opposite the lower end of 
the testis, at the termination of the globus minor of the epididymis. 
At first this part of the excretory duct is slightly wavy, but after- 
wards it becomes for the most part a firm round tube: near its ter- 
mination it is enlarged again and sacculated, but this condition will 
be referred to with the viscera of the pelvis. 

In its course to the urethra it ascends on the inner side of the 
testicle, and along the bloodvessels of the spermatic cord with which 
it enters the internal abdominal ring ; it is then directed over the 
side of the bladder, and through the prostate to open into the 


DUCT AND VESSELS OF TESTIS. 527 


urethra. The length of this part of the excretory duct is about two length and 
feet, and the width of its canal about gipth of an inch. size. 

Opening sometimes into the vas deferens, at the angle of union Vas aberrans 
with the epididymis, is a small narrow cecal appendage, the vas ne 
aberrans of Haller (fig. 167, 2). It is convoluted, and projects up- situation 
wards for one or two inches amongst the vessels of the cord. Like and size. 
the epididymis, it is longer when it is uncoiled: its capacity is 
greatest at the free end. Its use is unknown. 

Structure. The excretory duct of the testis has a thick muscular Two coats 
coat, which is covered externally by fibrous tissue, and lined inter- ("4 vy 
nally by mucous membrane. To the feel the duct is firm and wiry, 
like whip-cord. On a section its wall is dense and of a rather yellow 
colour, but it is thinnest at the head of the epididymis. 

The muscular coat is composed of longitudinal and circular fibres 2 muscular 
arranged in strata. Both externally and internally is a longitudinal 
layer, the latter being very thin ; and between them is the layer of 
circular fibres. 

The mucous membrane is marked by longitudinal folds in the anda 
straight part of the canal, and by irregular ridges in the sacculated “"°°"™ 
portion. A columnar epithelium, though not ciliated, covers the 
inner surface ; but in the epididymis it is cilidted (Becker). 

Organ of Giraldés.* In the spermatic cord of the fetus and child, Organ of 
close above the epididymis, is a small whitish granular-looking S's 
body (‘‘ Corps Innominé,” Giraldés), about half an inch long—the remains of 
remains of the lower part of the Wolffian body of the embryo. Vivi" 
With slight magnifying power its component white granules are ,oy.4- 
resolved into small vesicles, and convoluted tubes of varying shape, tuents, 
filled with a clear thick fluid ; their wall consists of a thin membrane, structure. 
lined by flattened epithelium, with plexuses of bloodvessels ramify- 
ing on the exterior. 

Bloodvessels and nerves of the testicle. The branches of the sper- Spermatic 
matic artery supply offsets to the epididymis, and pierce the back 
of the testicle to enter the posterior part of the mediastinum. The 
vessels are finely divided in the vascular structure lining the 
interior of the tunica albuginea; and offsets are continued on the 
fine septa to the seminal tubules, on which they are distributed in 
capillary plexuses. 

The spermatic vein begins by radicles in the plexuses around the Spermatic 
seminal tubes, and issues from the gland at the posterior part, being “"" 
there joined by veins from the epididymis. As it ascends along the 
cord its branches form the spermatic plexus ; it joins the vena cava 
on the right side, and the renal vein on the left (p. 537). 

The arrangement of the lymphatics in the testicle is unknown ; Lymphatics 
external to that body they ascend on the bloodvessels, and join the 
lumbar glands. 

The nerves are derived from the sympathetic, and accompany the and nerves. 
arteries to the testis: their ending has not been seen. 


* Sur un Organe placé dans le Cordon Spermatique, et dont l’existence n’a 
pas été signalée par les Anatomistes. Par F. Giraldés. Proceedings of the 
Royal Society for May, 1858. 
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Vessels of the vas deferens. A special artery is furnished to the 
excretory duct from the upper or lower vesical, and reaches as far 
as the testis, where it anastomoses with the spermatic artery. Vems 
from the epididymis enter the spermatic vein. The nerves are derived 
from the hypogastric plexus. 


Srcrion V. 
DIAPHRAGM WITH AORTA AND VENA CAVA. 


Directions. After the body is replaced in its former position on 
the Back, the student should prepare first the diaphragm, next the 
large vessels and their branches, and then the deep muscles of the 
abdomen. 

Dissection. For the dissection of the diaphragm it will be neces- 
sary to remove the peritoneum, defining especially the central 
tendinous part, and the fleshy processes or pillars which are fixed 
to the lumbar vertebra. Whilst cleaning the muscle the student 
should be careful of the vessels and nerves on the surface, and of 
others in and near the pillars. 

On the right side two aponeurotic bands or arches, near the spine, 
which give attachment to the muscular fibres, should be dissected : 
—one curves over the internal muscle (psoas); the other extends 
over the external muscle (quadratus), and will be made more evident 
by separating the fascia covering the quadratus from it. 

The prarHraGo (fig. 168, “) forms the vaulted moveable partition 
between the thorax and the abdomen. It is fleshy externally, where 
it is attached to the surrounding ribs and the spinal column, and 
has its tendon in the centre. 

The origin of the muscle is at the circumference, and is similar on 
each side of the middle line. Thus, it is connected by fleshy slips 
with the posterior part of the xiphoid cartilage, and the inner surface 
of the six lower ribs; with two aponeurotic arches between the last 
rib and the spinal column—one being placed over the quadratus 
lumborum, and the other over the psoas muscle ; and, lastly, it is 
connected with the lumbar vertebra by a thick muscular part or 
pillar. From this extensive origin the fibres are directed inwards, 
with different degrees of obliquity and length, to the central tendon, 
but some have a peculiar disposition in the pillars which will be 
afterwards noted. 

The abdominal surface is concave, and is covered for the most 
part by the peritoneum. In contact with it on the right side are 
the liver and the kidney ; and on the opposite side, the stomach 
the spleen, and the left kidney: in contact also with the pillars hs 
the pancreas, together with the solar plexus and the semilunar 
ganglia. The thoracic surface is covered by the pleura of each 
side and the pericardium, and is convex towards the thorax (p. 369). 
At the circumference of the midriff the fleshy processes of origin 
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alternate with like parts of the transversalis muscle ; but a slight Intervals in 
interval separates the slips to the xiphoid cartilage and seventh rib, @°™S"* 
and a second space exists sometimes between the fibres from the 
last rib and the arch over the quadratus lumborum muscle. In it Apertures. 
are certain apertures for the transmission of parts from the thorax 
to the abdomen. 

The muscle is convex towards the chest, and concave to the Arch. 
abdomen. Its arch reaches higher on the right than the left side 


Fig. 168.* 


(p. 327), and is constantly varying during life in respiration. In 

forced expiration the muscle ascends, and reaches as high as the Height in 
upper border of the right fourth rib at the sternum, and the upper aioe 
edge of the fifth rib on the left side, close to the sternum. In 

forced inspiration it descends, and its slope would be represented and inspi- 
by a line drawn from the middle of the ensiform cartilage to the ™“°™ 
eleventh rib. 

Action. As the muscle moves up and down during respiration, it is Use in 
depressed by the contraction of the fleshy fibres which are attached "*?!™tion- 
to the ribs and spine, and is raised during their relaxation. 

When the diaphragm descends it changes its shape. The central Form in 
tendon, which moves but slightly, remains the highest part of the ™?™to 
arch, whilst the sides which contract freely are sloped from the 
tendon to the wall of the thorax. During the ascent the midriff 
retains nearly the same form as in a state of rest, for the tendon is and in 

expiration, 


* Under surface of the diaphragm. A. Diaphragm. x8. Psoas magnus. ¢. 
Quadratus lumborum. a. Left piece of the tendon of the diaphragm ; 0. 
middle ; and ¢, right piece. d. Left, and e, right crus. jf. Inner, and g, 
outer arched ligament. h. Opening for vena cava; i, for esophagus, /, for 


aorta, j, for sympathetic nerves. 
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the lowest part of the arch, and the bulges on the sides reach rather 
higher. 

With the movement of the diaphragm the size of the cavities of 
the abdomen and thorax will be altered. In inspiration the thorax 
is enlarged, and the abdomen diminished ; and the viscera in the 
upper part of the latter cavity, viz., liver, stomach, and spleen, “are 
partly moved from beneath the ribs. In expiration the cavity of 
the thorax is lessened, and that of the abdomen is restored to its: 
former size ; and the displaced viscera return to their usual place. 
By the contraction of the fibres the aperture for the oesophagus will 
be rendered smaller, and that tube may be compressed ; but the 
other openings for the vena cava and aorta do not experience 
change. 

Preparatory to the making of a great muscular effort, the midriff 
contracts, and descends for the purpose of permitting a full quantity 
of air to enter the thorax. Till the effort is over the diaphragm 
remains in a depressed position. Its action is commonly involun- 
tary, but the movement can be controlled by the will at any stage. 

Parts of the diaphragm. The following named parts, which have 
been noticed shortly in describing the muscle, are now to be re- 
ferred to more fully, viz., the central tendon, the pillars, the arches, 
and the apertures. 

The central tendon (cordiform tendon) occupies the middle of the 
diaphragm (fig. 168), and is surrounded by muscular fibres ; the 
large vena cava pierces it. It is of a pearly white colour, and its 
tendinous fibres cross in different directions. In form it resembles 
a trefoil leaf ; of its three segments the right (c) is the largest, and 
the left (a) the smallest. 

The pillars (crura) are two large muscular and tendinous pro- 
cesses (d and e), one on each side of the abdominal aorta. They 
are pointed and tendinous below, where they are attached to the 
upper lumbar vertebree, but large and fleshy above ; and between 
them is a tendinous arch over the aorta. 

In each pillar the fleshy fibres pass upwards and forwards, diverg- 
ing from each other: the greater number join the central tendon 
without intermixing, but the inner fibres of the two crura cross one 
another in the following manner :—Those of the right (e) ascend 
by the side of the aorta, and pass to the left of the middle line 
decussating with the fibres of the opposite crus between that vessel 
and the opening of the esophagus. The fibres of the other crus (d) 
may be traced in the same way, to form the right half of the ceso- 
phagean opening. In the decussation the fasciculus of fibres from 
the right crus is generally larger than that from the left, and is 
commonly anterior to it. 

The pillars differ somewhat on opposite sides. The right (e) is. 
the larger of the two, and is fixed by tendinons processes to the 
bodies of the first three lumbar vertebrx, and their intervertebral 
substance, reaching to the disc between the third and fourth verte- 
bre. The left pillar (d) (sometimes absent) is situate more on the 
side of the spine, is partly concealed by the aorta, and does not 
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reach so far as the right by the depth of a vertebra, or of an inter- 
vertebral substance. 

The arches (ligamenta arcuata) are two fibrous bands on each Two arches, 
side over the quadratus lumborum and psoas muscles, which give 
origin to fleshy fibres. , 

The arch over the psoas (lig. arcuat. internum /) is the strongest, internal 
and is connected by the one end to the tendinous part of the pillar 
of the diaphragm, and by the other to the transverse process of the 
first or the second lumbar vertebra. 

The arch over the quadratus lumborum (lig. arcuat. externum g) andexternal. 
is only a thickened part of the fascia covering that muscle, and 
extends from the same transverse process (first or second lumbar) 
to the last rib. 

Apertures. There are three large openings for the aorta, the vena Apertures 
cava, and the cesophagus ; with some smaller fissures for nerves and “°~ 
vessels. 

The opening for the aorta (#4) is rather behind, than in the dia- For the 
phragm, for it is situate between the pillars of the muscle and the Ns oe 
spinal column: it transmits the aorta, the thoracic duct, and the 
vena azygos. 

The opening for the ceesophagus and the pnemmo-gastric nerves (7) 
is rather above and to the left of the aortic aperture ; it is placed 
in the muscular part of the diaphragm, and is bounded by the fibres For 
of the pillars as above explained. pacprein 

The opening for the vena cava (h) (foramen quadratum) is situ- For the 
ate in the right division of the central tendon ; and its margins are Ven cava. 
attached to the vein by tendinous fibres, except at the inner part. 

There is a jissure (j) in each pillar for the three splanchnic Fissures in 
nerves; and through that in the left crus passes also the small ™® P!*"- 
azygos vein. 

Dissection. After the diaphragm has been learnt, the ribs that Take away 
support it on each side may be cut through, and the pieces of the Sf (fer P"* 
ribs with the fore part of the diaphragm may be taken away, to diaphragm. 
make easier the dissection of the deeper vessels and muscles. But 
the posterior part of the diaphragm with its pillars and arches should 
be left ; and the vessels ramifying on it should be followed back 
to their origin. 

The large vessels of the abdomen, viz., the aorta and the vena Clean aorta, 

: : eava, and 
cava, are to be cleaned by removing the fat, the remains of the branches, 
sympathetic, and the lymphatic glands ; and their branches are to 
be followed to the diaphragm, to the kidney and suprarenal body, 
and to the testicle. In like manner the large iliac branches of the also iliac 
aorta and cava are to be laid bare as far as Poupart’s ligament. veer 
The ureter and the spermatic vessels are to be cleaned as they cross 
the iliac artery to the limb ; and on the iliae trunk near the thigh, 
branches of a small nerve (genito-crural) are to be sought. 

The muscles are to be laid bare on the right side, but on the left Dissect — 
side the fascia covering them is to be shown ; and the fat is to be ea 
cleared away from about the kidney. 

The psoas muscle, the most internal of all, lies on the age SF the Psoas and 
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spine, with the small psoas superficial to it occasionally. On its 
surface, and in the fat external to it, the following branches of the 
lumbar plexus will be found :—The genito-crural nerve lies on the 


Fig. 169.* 


front. Four other nerves issue at the outer border—the ilio-hypo- 
gastric and ilio-inguinal near the top, the external cutaneous about 
the centre, and the large anterior crural at the lower part. Along 


* Deep view of the muscles, vessels, and nerves of the abdominal cavity 
(Illustrations of Dissections), Muscles and viscera: A. Diaphragm with ps, 
internal, and c, external arched ligament. p. End of the esophagus, cut. 
gE. Small psoas. ¥. Large psoas. G. Quadratus lumborum. 4. TIliacus. 
r. Kidney. J. Rectum. x. Bladder. Vessels: a. Diaphragmatic artery. 
b. Aorta. c. Renal. d. Spermatic. ¢. Upper mesenteric, cut. jf. Lower 
mesenteric. g. Common iliac, and h, external iliac artery. k. Epigastric 
artery, cut; by its side is the vas deferens, bending into the pelvis. 7. Cir- 
cumflex iliac. m. Vena cava. n. Renal vein. o. Right spermatic vein, p, 
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the inner border of the psoas the gangliated cord of the sympathetic 

is to be sought, along with a chain of lumbar lymphatic glands ; 

and somewhat below the pelvic part of the muscle the obturator 

nerve may be recognised. External to the psoas is the quadratugs quadratus 

lumborum, and crossing it near the last rib is the last dorsal nerve, ee 

with an artery. In the hollow of the hip-bone is the iliacus muscle and iliacus. 
which unites. below with the large psoas. . 

The ABDOMINAL AORTA (fig. 169, 6) extends from the last dorsal Extent of 
vertebra to the left side of the body of the fourth lumbar vertebra, ai 
where it divides into the common iliac arteries. Its commencement 
is between the pillars of the diaphragm, and its termination is placed 
on the left side of the umbilicus, and nearly on a level with the 
highest part of the crest of the hip-bone. : ia 

The chief connections of the vessel with surrounding parts have Connec- 
been before referred to (p. 482), but some deep vessels in relation "°° 
with it come now into view. As the aorta lies on the spine it rests 
on the left lumbar veins, which end in the inferior cava. And with deep 
between it and the right crus of the diaphragm lie the vena azygos Ys: | 
major, and the thoracic duct. Along the sides of the vessel are the 
lumbar lymphatic glands, from which large yessels run beneath it 
to end in the beginning of the thoracic duct. 

The branches of the aorta are numerous, and arise in the following Place of 
order :—First, are the diaphragmatic arteries, two in number, which Spa lacie me 
leave the sides of the vessel immediately it appears in the abdomen. 
Close to the tendinous ring of the diaphragm, the single trunk of 
the cceliac axis arises from the front; and about a quarter of an 
inch lower down, also on the front, the trunk of the superior mesen- 
teric artery begins. Half an inch lower the renal.arteries, right and 
left, take origin from the sides of the aorta. On the lateral part of 
the vessel, close above each renal, is the small capsular branch ; and 
below the renal is the spermatic artery. From the front of the 
arterial trunk, one to two inches above the bifurcation, springs the 
inferior mesenteric artery ; and from the angle of division the small 
middle sacral artery runs downwards. Four small lumbar branches 
on each side come from the posterior part of the vessel, opposite the 
bodies of the lumbar vertebre. 

The branches may be classified into two sets—one to the viscera their classi- 
of the abdomen (visceral), and another to the abdominal wall "c#ton. 
(parietal). ; 

The visceral branches are cceliac axis, superior and inferior mesen- Some ; 
teric, renal, capsular, and spermatic. This set has been examined, Nenacadan 
except the renal, capsular, and spermatic. 

The renal arteries (fig. 169, c) leave the aorta nearly at a right Renal 

z ; z artery, 
angle, and are directed outwards, one on each side. Near the kidney 
each divides into four or five branches, which enter the renal sub- 
stance between the vein and the ureter. Each artery lies beneath ie 


common iliac vein, and 7, external iliac (this letter is put on the left artery 
instead of the vein just below it). 3. Ureter. Nerves: 1. Phrenic. 2. Tlio- 
hypogastric. 3. Ilio-inguinal. 4. External cutaneous of the thigh, 5 and 
6. Genito-crural. 7. Anterior crural. 
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its companion vein, being surrounded by a plexus of nerves, and 
supplies small twigs to the suprarenal body (inferior capsular), to 
the ureter, and to the fatty layer about the kidney. g 

The arteries of opposite sides have some differences. The left is 
the shortest, owing to the position of the aorta: the right crosses 
the spine, and passes beneath the vena cava. 

The middle capsular artery is a small branch which runs almost 
transversely outwards to the suprarenal body : this offset anasto- 
moses with the other branches of the suprarenal body from the renal 
and diaphragmatic arteries. It is of large size in the fetus. 

The spermatic artery of the testicle (fig. 169, 7) is remarkable for 
its small size in proportion to its length ; for leaving the cavity of 
the abdomen; and for having the part in the abdomen straight, but 
that in the cord tortuous. 

From its origin below the renal, the vessel passes downwards 
along the posterior wall of the abdomen to the internal abdominal 
ring, where it enters the spermatic cord (p. 452). In its course 
beneath the peritoneum the vessel runs along the front of the 
psoas, crossing over the ureter; and on the right side it passes over 
the vena cava. It is accompanied by the spermatic vein, and the 
spermatic plexus of nerves. In the fetus before the testicle leaves 
the abdomen the spermatic artery is very short, but the vessel 
elongates as the part supplied is removed from its former site. 

In the female the corresponding artery (ovarian) descends into 
the pelvis to end in the ovary and the uterus. 

The parietal branches of the aorta are the diaphragmatic, lumbar, 
and middle sacral. 

The diaphragmatic arteries (inferior phrenic) (fig. 169, a) are 
directed outwards along the under surface of the diaphragm near 
the posterior part, the left artery passing behind the cesophageal 
opening, and the right behind the vena cava. Each ends in two 
branches :—One (internal) passes onwards towards the fore part of 
the diaphragm, and anastomoses with its fellow, and with the 
branch (superior phrenic) to the diaphragm from the internal 
mammary (p. 253). The other (external) is larger, and is directed 
outwards to the side of the muscle, where it communicates with the 
musculo-phrenic and intercostal arteries. 

Branches. Small offsets to the suprarenal body from the external 

division of this artery are named superior capsular. Some twigs are 
given by the left artery to the oesophagus, and by the right to the 
vena cava. 
: On the under surface of the diaphragm are two branches of the 
internal mammary artery ; one (superior phrenic, p. 253) accompanies 
the phrenic nerve, and ramifies over the middle of the muscle ; the 
other (musculo-phrenic, p. 253) appears opposite the ninth rib, and 
passing along the edge of the thorax, gives offsets to the lower 
intercostal spaces. 

The other parietal branches, viz., lumbar and middle sacral, are 


not learnt in this stage: the former will be seen after the lumbar 
plexus, and the latter in the pelvis. 
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The COMMON ILIAC ARTERY (fig. 169, g) is directed outwards from Comnion 
the bifurcation of the aorta, and divides into two large trunks ™°: 

opposite the fibro-cartilage between the base of the sacrum and the (ene ae 
last lumbar vertebra :—one of these (external iliac) supplies the 
lower limb, and the other (internal iliac) enters the pelvis. Placed Connec- 
obliquely on the vertebral column, the vessel measures about two baer 
inches in length. It is covered by the peritoneum, and is crossed 
by branches of the sympathetic nerve, and sometimes by the ureter. 

It is accompanied by a vein of the same name. Usually it does 

not furnish any named branch, but it may give origin to the ilio- Branches. 
lumbar, or a renal artery. On opposite sides the vessels have some 
differences. 

The right artery is rather the longest, in consequence of the Difference 
position of the aorta on the left side of the spine. Toits outer side ae 
at first is the vena cava, and near its termination is the psoas muscle. 

The companion vein (p) is at first beneath, but becomes external 

to the artery at the upper part; and beneath the right artery also 

is the left common iliac vein. The left artery is crossed by the colon and left 
and the inferior mesenteric vessels; and its companion vein is“ 
situate below it. 

The length of the common iliac ranges from less than half an Length. 
inch (in one case) to four inches and a half ; but in the majority 
of instances it varies between one inch and a half and three inches 
(Quain). 

The EXTERNAL ILIAC ARTERY (fig. 169, 2) is the first part of the External 
vessel leading to the lower limb, and is contained in the cavity of jae Meads to 

the abdomen. Its extent is from the bifurcation of the common gytont and 
iliac to the lower border of Poupart’s ligament, where it becomes direction. 
femoral. And its direction would be indicated, on the surface of 

the abdomen, by a line from the left of the umbilicus to the middle 

of the space between the symphysis pubis and the front of the iliac 

crest. 

The vessel lies above the brim of the pelvis in its course to Poupart’s Connections 
ligament, and is covered closely throughout by the peritoneum and aes 
the subperitcneal fat. To its outer side is the psoas, except at its 
termination under Poupart’s ligament, where the muscle lies beneath 
it. A chain of lymphatic glands is placed along the front and inner 
side of the artery. 

Near its origin it is crossed sometimes by the ureter; and near with other 
Poupart’s ligament the vas deferens bends down along its inner side, “°*" 
whilst the spermatic vessels, and part of the genito-crural nerve lie and nerve, 
on it for a short distance. 

The position of the external iliac vein (7) is not the same on both and veins. 
sides. The left vein is altogether internal to the artery ; whilst the 
right, though internal in position on the pubes, afterwards lies be- 
neath the arterial trunk. The circumflex iliac vein crosses it nearly 
an inch above Poupart’s ligament. 

Branches. Two branches, epigastric and circumflex iliac, arise about Two 
a quarter of an inch from the end of the artery, and are distributed branches. 


to the wall of the abdomen (p. 454). 
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Some small unnamed twigs are given to the psoas muscle and the 
lymphatic glands. 


Peculiarities in usual branches. The epigastric and circumflex branches 
may wander over the lower inch and a half or two inches of the artery. 

In unusual branches. Though the trunk of the vessel is commonly free 
from any unusual branch, it may be occupied between the middle and the end 
by the obturator artery, or by the internal circumflex artery of the thigh. 


Inrac Verns anp VENA Cava (fig. 169). The larger veins of the 
abdomen correspond so closely with the arteries, both in number, 
extent, and connections, as to render unnecessary much detail in 
their description. As the veins increase in size from the circumfer- 
ence towards the centre of the body, those most distant from the 
heart will be first referred to. 

The external iliac (7) is a continuation of the femoral vein beneath 
Poupart’s ligament. It has an extent like the artery of the same 
name, and ends by uniting with the vein from the pelvis (internal 
iliac), to form the common iliac vein. On the pubes it is inside its 
companion artery, and lies between the psoas and pectineus muscles ; 
the left vein remains internal to, but the right slips beneath its artery. 

The veins opening into it are the epigastric and circumflex iliac 
(p. 455). 

The common iliac vein (fig. 169, p) ascends by the side of its accom- 
panying artery, the right almost vertically, and the left obliquely, 
to the right side of the body of the fifth lumbar vertebra (the upper 
part), where it blends with its fellow in one trunk—the vena cava. 

The right vein is the shortest, and lies at first behind, but after- 
wards outside the artery of the same name. The left is altogether 
below the artery of its own side, and crosses beneath the right 
common iliac artery. 

Each vein receives the ilio-lumbar, and the lateral sacral branch ; 
and the common iliac of the left side is joined by the middle sacral 
vein. 

The VENA CAVA INFERIOR (fig. 169, m) collects and conveys to the 
heart the blood of the lower half of the body. Taking origin on 
the right side of the fifth lumbar vertebra, below the bifurcation of 
the aorta, this large vein ascends on the right side of the vertebral 
column, and reaches the heart by perforating the diaphragm. Its 
connections with the surrounding parts have been already noticed 
(p. 482), but the description may be referred to, as the position of 
the branches of the aorta to it can be better seen now. 

Branches. The cava receives parietal branches (lumbar and dia- 
phragmatic), from the wall of the abdomen and the diaphragm ; and 
visceral branches from the testicle, the kidney, the suprarenal body, 
and the liver. 

The veins belonging to the digestive apparatus, viz., the intestinal 
canal, the spleen, and the pancreas, are united to form the vena 
porte (p. 488); and the blood contained in those veins reaches 


the cava by the vene cave hepatic, after it has circulated through 
the liver. 
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The spermatic vein (fig. 169, 0) enters the abdomen by the internal Spermatic 

abdominal ring, after forming the spermatic plexus in the cord \”” 

(p. 527). At first there are two. branches in the abdomen, which 

lie on the sides of the spermatic artery ; but these soon join into 

one trunk. On the left side it opens into the renal vein at right ends difte- 
angles, and a small valve exists sometimes over the aperture ; on [{4"Y ?" 
the right side it enters the inferior cava below the renal vein. As tight sides : 
the vein ascends to its destination, it receives one or more branches Pranches. 
from the wall of the abdomen, and from the fat about the kidney. 

In the female this vein (ovarian) has the same ending as in the Vein in the 
male, and it forms a plexus in the broad ligament of the uterus, 
Valves are absent from the vein and its branches, but occasionally 
there is one at its union with the renal. 

The renal or emulgent vein (fig. 169, n) is of large size, and joins Renal vein ; 
the vena cava at aright angle. It commences by many branches in position to 
the kidney; and the trunk resulting from their union is superficial pia 
to the renal artery. 

The right is the shortest, and joins the cava higher up usually difference on 
than the other. The left vein crosses the aorta close to the origin "Y? “°* 
of the superior mesenteric artery : it receives separate branches from 
the left spermatic and suprarenal veins. 

The suprarenal vein is of considerable size when it is compared Suprarenal 
with the body from which it comes. The right opens into the cava, eon 
and the left into the renal vein. each side. 

The hepatic veins enter the vena cava where it is in contact with Hepatic 


the liver. These veins are described in the dissection of the liver Yes, Pelore 


(p. 509). 
The lumbar veins correspond in number and course with the Lumbar 
arteries of the same name: they will be dissected after. Sas: 
The diaphragmatic veins (inferior), two with each artery, spring Phrenic 
from the under surface of the diaphragm. They join the cava either ‘""~ 
as one trunk or two. 
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The deep muscles in the interior of the abdomen are the psoas, 
iliacus, and quadratus lumborum., 
The PsoAS MAGNUS (fig. 169, ®) reaches from the lumbar vertebrae Psoas 


. - - . magnus ; 
to the femur, and is situate partly in the abdomen and partly in the gittation. 


thigh. 
The muscle arises from the front of the transverse processes of Origin: 

the lumbar vertebre ; from the bodies and intervertebral discs of 
the last dorsal and all the lumbar vertebra by five fleshy pieces— 
each piece being connected with the intervertebral substance and 
the borders of two contiguous vertebra, and with tendinous bands 
over the bloodvessels opposite the middle of the vertebre. The 
fibres give rise to a roundish belly, which gradually diminishes 
towards Poupart’s ligament, and ends inferiorly in a tendon on the 
outer aspect, which receives fibres of the iliacus, and passes beneath 
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Poupart’s ligament to be inserted into the small trochanter of the 
femur. 

The abdominal part of the muscle has the following connections : 
—In front are the internal arch of the diaphragm, the kidney with 
its vessels and duct, the spermatic vessels and the genito-crural 
nerve, and, near Poupart’s ligament, the ending of the external iliac 
artery. Posteriorly the muscle is in contact with the transverse 
processes, with part of the quadratus lumborum, and with the 
innominate bone. 

The outer border touches the quadratus and iliacus; and branches 
of the lumbar plexus issue from beneath it. The inner border is 
partly connected to the vertebra, and is partly free along the margin 
of the pelvis:—along the attached part of this border lies the 
sympathetic nerve, with the cava on the right, and the aorta on the 
left side ; along the free or pelvic part are the external iliac artery 
and vein. 

Action. If the femur is free to move it is raised towards the belly ; 
and as the flexion proceeds, the limb is rotated out by the attach- 
ment of the muscle to the trochanter minor. The psoas is always 
combined with the iliacus in flexion of the hip-joint. 

When the lower limbs are fixed the two muscles will draw down 
the lumbar part of the spine, and bend the hip-joints, as in stooping 
to the ground. One muscle under the same circumstances can incline 
the spine laterally. 

The psoas PARVUS (fig. 169, ”) is a small muscle with a long and 
flat tendon, which is placed on the front of the large psoas, but is 
rarely present. Its fibres arise from the bodies of the last dorsal 
and first lumbar vertebrae, with the intervening fibro-cartilage. Its 
tendon becomes broader inferiorly, and is inserted into the ilio- 
pectineal eminence and the brim of the pelvis, joining the fascia 
over the iliacus muscle. 

Action. If the spine is immoveable the two muscles will make 
tense the pelvic fascia. The pelvis being fixed they may assist in 
bending the lumbar part of the spinal column. 

The ILIACUS MUSCLE (fig. 169, *) occupies the iliac fossa on the 
inner aspect of the hip-bone, and is blended inferiorly with the 
psoas. It is triangular in form, and has a fleshy origin from the 
iliac fossa and the ilio-lumbar ligament, from the base of the sacrum, 
and from the capsule of the hip-joint in front. The fibres pass 
inwards to the tendon of the psoas, uniting with it even to its 
insertion into the femur, but some reach separately the femur near 
the small trochanter. 

Above Poupart’s ligament the muscle is covered by the iliac fascia ; 
but over the right iliacus is placed the caecum, and over the left, 
the sigmoid flexure. Beneath it are the innominate bone and the 
capsule of the hip-joint ; and between it and the grooved anterior 
margin of the bone, above the joint, is a bursa. The inner margin 
is in contact with the psoas and the anterior crural nerve. The con- 
nections of the united psoas and iliacus below Poupart’s ligament 
are given with the dissection of the thigh. 
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Action. The iliacus flexes the hip-joint with the psoas when the Use to bend 
femur is moveable, and bends forwards the pelvis when the limb is? 
fixed. In consequence of its union with the psoas, the two are “™¢ 20 
described as the flexor of the hip-joint by Theile. 

The QUADRATUS LUMBoRUM (fig. 169, ©) is a short thick muscle Quadratus 
between the crest of the hip-bone and the last rib. About two @™borm. 
inches wide inferiorly, it arises from the ilio-vertebral ligament, and ~ "=" 
from the iliac crest of the hip-bone behind, and an inch outside 
that band. The fibres ascend to be inserted by distinct fleshy and Insertion. 
tendinous slips into the apices of the transverse processes of the 
four upper, or all the lumbar vertebra ; and into the body of the 
last dorsal vertebra, and the lower border of the last rib for a 
variable distance. 

This muscle is encased in a sheath derived from the fascia lum- It is con- 
borum. Crossing the surface are branches of the lumbar plexus, rae 
together with the last dorsal nerve and its vessels. Beneath the 
quadratus is the mass of the erector spine muscle. 

Action. Both muscles keep straight the spine (one muscle antago- Use of both 
nising the other); and by fixing the last rib they aid in the more ames: 
complete contraction of the diaphragm. 

One muscle will incline laterally the lumbar part of the spine to of one. 
the same side, and depress the last rib. 

Fascia of the quadratus. Covering the surface of the quadratus Fascia of the 
is a thin membrane, which is derived from the hinder aponeurosis 1" 
of the transversalis abdominis (fascia lumborum, p. 385); it 
passes in front of the quadratus to be fixed to the tips and borders 
of the lumbar transverse processes, to the ilio-lumbar ligament below, 
and to the last rib above. This fascia forms the thickened band 
called ligamentum arcuatum externum, to which the diaphragm is 
connected. 

Fascia of the iliacus and psoas. A fascia covers the two flexor Tliac fascia 
muscles of the hip-joint, and extends in different directions as far 
as their attachments. Over the iliacus muscle the membrane is joined by 

P . . * tendon of 
thickest ; and a strong accession is received from the tendon of small psoas. 
the small psoas. Its disposition at Poupart’s ligament, and the Attach- 
part that it takes in the formation of the crural sheath, have been jars, 
before explained (p. 464). 

Opposite the pelvis the membrane is inserted into the brim of internally 
that cavity for a short distance, and into the hip bone along the ca 
edge of the psoas. Opposite the spinal column it becomes thin, 
and is fixed on the one side to the lumbar vertebra and the liga- and the 
mentum arcuatum internum, but is blended on the other with the ass 
fascia on the quadratus. The fascia should be divided over the 
psoas on the left side, and reflected towards the brim of the pelvis. 

Dissection. The student is now to clean the lymphatic glands Trace the 
lying along the vertebra, and to trace upwards some lymphatic lymphatics, 
vessels to the thoracic duct. 

To show the origin of the duct, the diaphragm is to be divided 
over the aorta, and its pillars are to be thrown to the sides; a piece 
may be cut out of the aorta opposite the first lumbar vertebra. The 
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beginning of the duct (chyli receptaculum), and of the vena azygos, 
may be well seen ; and the two may be followed upwards into the 
thorax. 

On the left side the student may trace the splanchnic nerves and 
the small vena azygos through the pillar of the diaphragm ; and 
may show the trunk of the sympathetic nerve entering the abdomen 
beneath the arch over the psoas muscle. 

Lymphatic glands. A chain of glands is placed along the side of 
the external iliac artery, and along the front and sides of the lumbar 
vertebree ; they are connected by short tubes, which increase in 
size and diminish in number, until at the upper part of the lumbar 
vertebre three or four trunks unite in the thoracic duct. Into the 
glands the lymphatics of the lower limbs, and those of the viscera 
and wall of the abdomen are received. 

Receptaculum chyli (Pecquet). The thoracic duct begins in the 
abdomen by the union of three or four large lymphatic vessels. Its 
commencement is marked by a dilatation, which is placed on the 
right side of the aorta, about opposite the first lumbar vertebra. 
The duct enters the thorax by passing through the diaphragm with 
the aorta. 

Beginning of the azygos veins. The right vein (vena azygos major) 
begins opposite the first or second lumbar vertebra by a small 
branch, which is united with a lumbar vein. It enters the thorax 
with the thoracic duct and the aorta, to the right of which it lies. 

The left or small azygos vein begins on the left side of the spine, 
joining one of the lumbar veins, and passes through the pillar of 
the diaphragm, or through the aortic opening. 

The anatomy of these veins is given in the description of the 
thorax, p. 363. 


Srcrion VI. 
SPINAL AND SYMPATHETIC NERVES. 


The spinal nerves of the loins are united in a plexus, and supply 
the limb and the contiguous parts of the trunk. 

Dissection, The lumbar nerves and their plexus are to be learnt 
on the left side, although the woodcut shows them on the right 
side ; and to bring them into view, the dissector should cut through 
the external iliac vessels, and afterwards scrape away the psoas. 
For the most part the fleshy fibres may be removed freely ; but a 
small branch (accessory of the obturator) should be first looked 
for at the inner border of the muscle. In the substance of the 
quadratus lumborum a communication may be sometimes found 
between the last dorsal and the first lumbar nerve. 

The cord of the sympathetic nerve lies along the edge of the 
psoas, and offsets of it join the spinal nerves; these are to be 
followed back along the lumbar arteries. 
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On the right side the psoas is to be left untouched, in order that 
the place of emergence of the different nerve branches from it may 
be noticed. 

Lumar Spina Nerves. The anterior primary branches of the Four lumbar 
lumbar nerves enter the lumbar plexus, with the exception of the nie ae 
last. Five in number, } 
they increase in size from Fig. 170.* 
the first to the last, and 
are joined by filaments of 
the sympathetic near the 
intervertebral foramina. 
Before entering the plexus 
they supply branches to 
the psoas and quadratus 
lumborum muscles. 

The fifth nerve (fig. 
175) receives a communi- 
eating branch from the 
fourth, and is to be fol- 
lowed into the pelvis to 
its junction with the sa- 
eral plexus. After the 
two are united, the name 
Zumbo-sacral is applied to 
the common trunk; and 
from this, before it enters 
thesacral plexus, arises the 
superior gluteal nerve (’). 

The LUMBAR PLEXUS 
(fig. 170) is formed by 
the intercommunication 
of the first four lumbar 
nerves. Contained in the 
substance of the psoas 
near the posterior surface, 
it consists of communi- 
cating loops between the 
several nerves, and in- 
creases in size from above downwards, like the individual nerves. 
Superiorly it is sometimes united by a small branch with the last connections 
dorsal nerve ; and inferiorly it joins the sacral plexus through the i 
large lumbo-sacral cord. 


The branches of the plexus are six in number, and supply the six 


lower part of the abdominal wall and the muscular covering of the age = 


and supply 
muscles : 
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sacral 
plexus. 


Plexus how 
formed : 
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* Dissection of the lumbar plexus and its branches. (lllustrations of Dis- 
sections.) «a. External iliac artery, cut across. 6. Thoracic duct. c. Azygos 
vein. Nerves; The figures 1 to 5 mark the trunks of the five lumbar nerves. 
d. Splanchnic nerves. e¢. Last dorsal. f. Ilio-hypogastric. g. Llio-inguinal. 
h. Genito-crural. 7. External cutaneous. &. Anterior crural. J. Accessory 
to obturator. m. Obturator. 0. Gangliated cord of the sympathetic. 
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spermatic cord, the fore part of the thigh, and the inner side of 
the leg. 

The first two branches (ilio-hypogastric and ilio-inguinal) end as 
cutaneous nerves of the buttock, lower part of the abdomen, and 
the scrotum. 

a. The ilio-hypogastric branch (fig. 170, f) is derived from the 
first nerve, and appears at the outer border of the psoas muscle, 
near the upper part. It is directed over the quadratus lumborum 
to the iliac crest, and enters the wall of the abdomen by pene-— 
trating the transversalis abdominis. Its termination in the integu- 
ments of the buttock and abdomen, by means of an iliac and a 
hypogastric branch, has been already mentioned (p. 450). 

b. The ilio-inguinal branch (g) arises with the preceding from 
the first nerve, and issues from the psoas nearly at the same spot- 
Of smaller size than the ilio-hypogastric, this branch courses out- 
wards over the quadratus and iliacus muscles towards the front of 
the crest of the hip bone, where it pierces the transversalis abdo- 
minis. The farther course of the nerve in the abdominal wall, and 
its distribution over the scrotum and the groin, are before noticed 
(p. 451). 

c. The genito-crural nerve (h) is distributed to the cremaster 
muscle and the limb. It arises from the second lumbar nerve, and 
from the connecting loop between the first two ; it pierces the fibres 
of the psoas, and descending on the surface of the muscle divides 
into the two following pieces. Sometimes the nerve is divided in 


' the psoas, and the pieces perforate separately the muscle. 


The cremasteric branch descends on the external iliac artery, and 
furnishes offsets around it: it passes from the abdomen with the 
spermatic vessels, and is distributed in the cremaster muscle. In 
the female the nerve is lost in the round ligament. 

The crural branch issues beneath Poupart’s ligament to supply 
the integument of the thigh. 

d. The external cutaneous nerve of the thigh (@) arises from the 
second nerve of the plexus, or from the loop between it and the 
third, and appears about the middle of the outer border of the 
psoas. The nerve then crosses the iliacus to the interval between 
the anterior iliac spinous processes, and leaves the abdomen be- 
neath Poupart’s ligament, to be distributed on the outer aspect of 
the limb. 

e. The anterior crural nerve (i) is the largest offset of the plexus, 
and supplies branches mainly to the extensor muscles of the knee 
joint, and to the teguments of the front of the thigh and inner side 
of the leg. Taking origin from the third and fourth nerves, and 
receiving a fasciculus also from the second, this large trunk appears 
towards the lower part of the psoas, where it lies between that 
muscle and the iliacus. It passes from the abdomen beneath Pou- 
part’s ligament ; but before the final branching in the thigh, the 
nerve furnishes the following twigs :— 

Some small branches are furnished to the iliacus from the upper 
part of the nerve, 
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A branch to the femoral artery, whose place of origin varies much, to femoral 
is distributed around the upper part of that vessel. artery. 

f. The obturator nerve (n) appertains to the adductor muscles of Obturator 
the thigh. Derived from the third and fourth nerves in the plexus, ee 
it is directed beneath the psoas to the inner or pelvic border ; escaped 
from beneath the muscle the nerve crosses the pelvic cavity below 
the external iliac, but above the obturator vessels, and enters the ends in the 
thigh through the aperture in the upper part of the thyroid foramen. mbt 
Occasionally the obturator gives origin to the following branch :— 

The accessory obturator nerve (1) arises from the trunk of the its accessory 
obturator, or from the third and fourth nerves of the plexus. Its "™"°" 
course is along the inner border of the psoas beneath the investing nip point. 
fascia, and over the hip bone to the thigh, where it ends by joining 
the obturator nerve, and supplying the hip joint. 

GANGLIATED CORD OF THE SYMPATHETIC. The lumbar part of the Sympa- 
gangliated cord of the sympathetic in the abdomen is placed on the jy446 °°" 
side of the spinal column (fig. 170) ; it lies along the inner border abdomen 
of the psoas muscle, nearer the front of the vertebree than in the pie a in 
thorax, and is somewhat concealed on the right side by the vena ; 
cava. The cord possesses four or five oblong ganglia opposite the has four or 
bodies of the vertebre, which supply connecting and visceral !¥° ss! + 
branches. 

Connecting branches. From each ganglion two small branches are oe = 
directed backwards along the centre of the body of the vertebra, eevee 
with the lumbar artery ; these unite with one or two spinal nerves 
near the intervertebral foramen. The connecting branches are long 
in the lumbar region in consequence of the gangliated cord being 
raised by the psoas muscle to the fore part of the vertebre. 

Branches of distribution. Most of the internal branches throw oo ee 
themselves into the aortic and hypogastric plexuses, and so reach ; 
the viscera indirectly. Some filaments enter the vertebree and their 
connecting ligaments. 

Last dorsal nerve (fig. 170, e). The anterior primary branch of the Last dorsal 
last dorsal resembles the intercostal nerves in its distribution, but ""” 
differs from them in not being contained in an intercostal space. 

Lying below the last rib, the nerve is directed outwards across the 

upper part of the quadratus lumborum, and beneath the fascia cover- 

ing that muscle, as far as the aponeurosis of the transversalis ab- course in 
dominis (fascia lumborum) ; here it enters the wall of the abdomen, Wor the 
and ends in an abdominal and a cutaneous branch (p. 450). The 

lowest intercostal artery, accompanies it. 

Near the spine it furnishes a small branch to the quadratus muscle ; branch to 
and it may communicate by means of this with the first lumbar ae 
nerve. 

The LUMBAR ARTERIES of the aorta (p. 533), are furnished to the Lumbar 
Back, the spinal canal, and the wall of the abdomen : they resemble peer 
the aortic intercostals in their course and distribution. Commonly ber on each 
four in number on each side, they arise opposite the centre of the ai 
lumbar vertebrae, and the vessels of opposite sides are sometimes 


joined in a common trunk ; they then pass backwards beneath the course ; 
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and termi- pillar of the diaphragm and the psoas, to reach the interval between 
nation’n the transverse processes, where each ends in an abdominal and a 
dorsal branch. The arteries of the right side lie beneath the vena 
cava. 
abranchto The dorsal branch continues to the Back between the transverse 
the back, processes, and supplies an offset to the spinal canal (pp. 398, 415). 
anda The abdominal branches are directed outwards beneath the quad- 
franeh t°. ratus lumborum, and enter the posterior part of the abdominal wall, 
the abdo- where they anastomose with the lower intercostal above, and with 
= the circumflex iliac and ilio-lumbar arteries below: these branches 
supply the psoas and quadratus muscles ; and the last furnishes an 
. Offset to the teguments with the ilio-hypogastric nerve. 
The veins The LUMBAR VEINS are the same in number, and have the same 
resemble the 5 . . 
arteries, course as the arteries. Commencing by the union of a dorsal and 
an abdominal branch at the root of the transverse process, each 
andopen trunk is directed forwards to the vena cava. They open into the 
ro A posterior part of the cava, either singly, or conjointly with those of 
the opposite side. On the left side the veins are longer than on 
the right, and pass beneath the aorta. 
A plexus Around the transverse processes, and beneath the psoas muscle, 
around the : ° : 
transverse the lumbar veins communicate freely with one another, with the 
processes. j]j0-Iumbar, and sometimes with the common iliac, so as to form a 
plexus of veins. Issuing from the upper part of the plexus is a 
small branch, the ascending lumbar vein, which joins the azygos vein 


of the corresponding side of the body. 


left longest. 


CAVITY OF THE PELVIS. 


THE cavity of the pelvis is a part of the general abdominal space Tgtinistoe of 
(p. 466), and is situate below the brim or inlet of the true pelvis. ties _ 

Boundaries. The space is surrounded by the firm bony ring of Boundaries. 
the pelvic bones: it is bounded behind by the sacrum and the coccyx, Behind and 

° : F : sh pel ab before. 
with the pyriformis muscles and the sacro-sciatic ligaments ; and 
laterally and in front, by the innominate bones covered by the 
obturator muscles. 

Inferiorly, or towards the perineum, the cavity is limited by the Below. 
fascia reflected from the wall to the viscera, and by the levatores 
ani and coccygei muscles: only in this last direction, where the 
bounding structures are moveable, can alterations be made in the 
size of the space. 

Contents. In the pelvis are contained the urinary bladder, the Contents. 
lower end of the large intestine or the rectum, and some of the 
generative organs, according to the sex. All the viscera possess 
vessels, nerves, and lymphatics; and the serous membrane is 


reflected over them. 


Secrion I. 
PELVIC FASCIA AND MUSCLES OF THE OUTLET. 


On the wall of the pelvis is a thin fascia (pelvic), which extends Outline of 
from the brim to the outlet, and covers the obturator muscle. me eo 
Dissection. To bring into view the pelvic fascia, the internal iliac Steps to de- 
vessels, and the psoas (if this has not been removed in the dissec- Pit: 
tion of the lumbar plexus), are to be taken away on the left side abet 
of the body. The obturator vessels and nerve are to be cut through in the pel- 
on the same side; and the peritoneum being detached from the * 
wall of the pelvis, the fascia will be seen on scraping away with 
the handle of the scalpel a large quantity of fat. By this proceed- 
ing the membrane is dissected in its upper half, or as low as the 
situation of a piece of fascia (recto-vesical) which is attached to the 
viscera. 
To display the lower half, the student must raise the outlet of the 
pelvis ; and, should the perineum be undissected, the fat must be and the pe- 


taken from the ischio-rectal hollow. The lower part of the fascia rinzum, 
NWN 
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will now appear on the outer side of that fossa, as it covers the 
obturator muscle. : 
An additional step for showing the arrangement of the fascia 

may be taken, by removing the external obturator muscle and the 

and outside obturator membrane, and then scraping away through the thyroid 

oe hole the obturator internus muscle, so as to look at the fascia through 
that aperture. 

Fasciaofthe The PELVIC FASCIA is a thin membrane in close contact with the 

ic obturator muscle, and is fixed to the bone around the attachment 
of the fleshy fibres, so that it might be called the special fascia 
(obturator) of that muscle. 

Its attach- Superiorly it is fixed into the brim of the pelvis for a short 

ment above} distance at the lateral aspect of the cavity. In front of that spot 
it does not extend so high as the brim, but is inserted into the bone 
around the attachment of the muscle, except opposite the hole for 
the obturator vessels and nerve, where it is united with the obturator 

and below; membrane. Inferiorly the fascia is attached to the hip bone along 
the side of the pubic arch, and to the margin of the great sacro- 
sciatic ligament where ,the obturator internus issues from the 
pelvis. 

connections. The outer surface of the fascia is in contact with the obturator 
muscle. The inner surface corresponds above with the cavity of 
the pelvis, and below, with the ischio-rectal fossa. With this surface 
the thin membrane (recto-vesical) supporting the viscera of the 
pelvis is united ; the place of union being indicated, on looking into 
the pelvis, by a whitish line near to, and on a level with the ischial 
spine. At the posterior border of the obturator muscle the fascia 
is joined by a thin membrane (fascia of the pyriformis) which covers 
the pyriformis muscle and the sacral plexus, but is beneath the iliac 
vessels by branches of which it is perforated. 


Recto-vesi- The recto-vesical fascia may be now seen in part ; but it will be 
cal ayer’ etter displayed after the hip bone has been taken away. 

oo Dissection. To obtain a side view of the pelvis it will be necessary 
hip bone, to detach the left innominate bone. The pelvic fascia is first to be 
ates separated from the bone and the obturator muscle. The innominate 
a ak bone is next to be sawn through, in front, rather external to the 
bone, symphysis, and, behind, at the articulation with the sacrum. After 


the bone has been pulled somewhat away from the rest of the pelvis, 
the ischial spine with the recto-vesical fascia attached to it may be 
cut off with a bone-forceps ; and the rest of the bone may be then 
ai pis removed by cutting through the pyriformis muscle, the vessels and 
“* nerves passing through the sacro-sciatic notch, and any other structure 

that may retain it. 
ee A block is afterwards to be placed beneath the pelvis. The 
and distend Pladder is to be moderately distended with air through the ureter, 
other parts. and the urethra is to be tied. Some tow is to be introduced into 
the rectum, also into the vagina if it is a female pelvis; and a 
small piece is to be placed in the pouch of peritoneum between the 
bladder and the rectum. After the viscera are thus made pro- 
minent, the ischial spine and the recto-vesical fascia should be raised 
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with hooks whilst the levator ani and coccygeus muscles below it 
are cleaned. 

Parts closing the pelvis below. In addition to the recto-vesical Outlet of 
fascia, the following parts close the pelvic cavity on each side, Pe wodl by 
between the sacrum and the pubic symphysis. 

Behind, the student will meet with the pyriformis passing through pyriformis, 
the great sacro-sciatic notch, with the gluteal vessels and nerve ad 
above it. Next comes the coceygeus muscle, c, on the small sacro- oe 
sciatic ligament, between the ischial spine and the coceyx: one ~ ; 


border of the muscle reaches towards the pyriformis, the other to with vessels, 
the levator ani ; and between its hinder border and the pyriformis ““* "Ys * 
lie the sacral plexus of nerves ('), and the sciatic and pudic vessels. 

The greater part of the rest of the pelvic outlet is closed by the by levator 
levator ani, D, which extends forwards from the coccygeus to the “"” 
symphysis pubis. It meets its fellow inferiorly, but the muscles of iteatient 
opposite sides are separated in front by the urethra, with the vagina rae 
in the female ; and the interval between them is closed by the 
triangular ligament of the perineum, H. 

The coccyegus MuScLE (fig. 171, ©) is flat and triangular, and Coceygeus; 
assists to close the outlet of the pelvis. It arises from the upper °"",- - 
part of the ischial spine, and some fibres are attached to the small a al i, 329 
sacro-sciatic ligament. Widening as it passes inwards the muscle 
is inserted into the side, and the contiguous anterior surface of the and inser- 
coccyx, and into the side of the lower piece of the sacrum. Ons 

The inner surface looks to the pelvis, and is in contact with the connections 
rectum on the left side; the opposite surface rests on the small Ses 


* Side view of the muscles in the outlet of the pelvis (Illustrations of Dis- 
sections). Muscles: a. Gluteus maximus, cut. B. Psoas and Iliacus, cut. 
c. Coccygeus. vp. Levator ani. x. External anal sphincter, ¥. Ejaculator 
urine. 4G. Ischial spine, cut off. ou. Triangular ligament. Arteries: a. 
External iliac artery, cut; b, its accompanying vein. c¢. Obliterated hypo- 
gastric cord. d. Upper vesical, and e, lower vesical. f. Internal pudic. 
Nerves: 1. Sacral plexus. 2. Inferior hemorrhoidal. 3, Pudic. } 

NWN 
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and borders. gacro-sciatie ligament. The upper or hinder border is contiguous 
to the pyriformis muscle, vessels and nerves intervening ; and the 
anterior or lower border is parallel with the levator ani muscle. 

Use onthe  Action——Uniting in its action with the hinder fibres of the leva- 


iia tor ani, the muscle will draw slightly forwards the coccyx. 

Levator The LevaTor ANI (fig. 171, ?) is a thin flat muscle, which is attached 
ints above to the side of the pelvis, and descends below into the outlet 
situation. of the cavity, where it joins its fellow and supports the viscera. 
Origin It arises anteriorly by fleshy fibres from an oblique line above 


is Rea the obturator internus ; lower down from the fascia on that muscle, 

partly from and from the back of the triangular ligament. Posteriorly it is 

membrane. ¢ oq to the lower and inner surface of the ischial spine. And be- 
tween those osseous attachments the muscle takes origin from the 
under part of the recto-vesical fascia, but not in a straight line. 

Insertion All the fibres are directed downwards to be inserted after the follow- 

along middle iy manner :—The anterior, the longest, descend’ by the side of the 

perineum. prostate and join, in front of the rectum, with the muscle of the 
opposite side in the central point of the perineum ; the middle fibres 
blend with the side of the rectum; whilst the posterior meet the 
opposite muscle behind the gut, and are attached in part to the side 
of the coccyx (p. 421). 

Borders and The anterior fibres of the levator are in contact with the triangu- 
lar perineal ligament ;* and there is an interval between the two 
muscles, which allows the urethra, with the vagina in the female, to 
pass from the pelvis. The posterior border is parallel to the coccy- 
geus muscle. The upper surface is contiguous to the recto-vesical 

surfaces. | fascia; and the under surface looks to the perineum (ischio-rectal 

Two mus- fossa). The two muscles, by their union, form a fleshy layer or 


fare ae diaphragm across the outlet of the pelvis, similar to that which 


phragm. separates the abdomen from the chest: this partition is convex 
below and concave above, and gives passage to the rectum. 
Use on the Action. By the union of the muscles of opposite sides below the 
rethra, 


urethra this tube can be raised, and compressed during their con- 
in iniotnri. traction. Whilst the urine is flowing the fibres are passive, but 
ee towards the end of micturition they contract suddenly, and help 
the other muscles in clearing the passage. 
eee As the levatores descend by the side of the vesicule seminales, 
* and the prostate, they will compress and evacuate the contents of 
those viscera. 


‘on coccyx. The hindmost fibres, which are fixed to the coceyx, will assist 
the coccygeus in moving forwards that bone. 
Dissection Dissection. The recto-vesical fascia will be seen by detaching the 


for the ree- : 
Pei sao fleshy fibres of the levator ani and the coccygeus at their origin, 


fascia, and throwing both downwards. The thin membrane descends on 
the levator ani to the side of the bladder and the rectum, and sends 
downwards sheaths around the prostate and the gut. To demon- 


* The anterior part of the muscle which descends by the side of the prostate 
and unites with its fellow below the membranous part of the urethra thus 
supporting that canal as in a sling, is named sometimes levator sew conyprressor 
prostate. 
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strate those sheaths one incision is to be made along the prostate, 
and another along the lower end of the rectum, below the fascia ; 
and the tubes are to be isolated from the viscera. 

The recto-vesical fascia supports and partly invests the viscera of Recto-vesi- 
the pelvis. Covering the pelvic surface of the levator ani it is fixed “! @° 
above, like that muscle, to the wall of the pelvis in front and 
behind, and between those attachments it joins the pelvic fascia. 

Below it meets the fascia of the opposite side, in the centre of the 

pelvis, and forms a partition across the cavity, like that of the leva- forms the 
tores ani, which is perforated by the bladder and the rectum. The fhe pelvia 
partition is supported anteriorly by being fixed to the pubes, and 
posteriorly, where it blends with the fascia on the coccygeus, by 

being inserted into the coccyx: it is concave above and convex septum, 
below, and divides the cavity of the pelvis from the perinzal space. 

This septal piece is attached to the viscera which pierce it, forming and use ; 
ligaments for them ; and from the under surface tubes are prolonged protonga- 
on the rectum and the prostate. Hons are, 

The sheath on the rectum incloses the lower three inches of the sheath on 
intestine, and gradually becomes very thin towards the anus; be- ‘tectum, 
tween it and the intestine are interposed the branches of the upper 
hemorrhoidal vessels, with a layer of fat. 

On the prostate the sheath is thinner than on the rectum, and is and on 
continued forwards to the apex of that body, where it blends with P™>stte- 
the triangular ligament of the urethra: it is separated from the 
capsule of the prostate by a plexus of veins, and by some small 
arteries. 

In the female the fascia has much the same arrangement as in the Fascia in 
male; but the vagina perforates the membrane, and receives a tube ‘? female. 
from it, like the prostate. 

The true ligaments of the bladder are two on each side, anterior Ligaments of 
and lateral, and are parts of the recto-vesical fascia. eee 
The anterior reaches from the posterior part of the pubes to the form the 

s,s anterior 
upper surface of the prostate, and the neck of the bladder; it is a jicaments, 
narrow white band, and encloses some muscular fibres of the bladder. 
Between the ligaments of opposite sides, the recto-vesical fascia 
dips down to reach the triangular ligament of the perineum, and 
closes the pelvis between the levatores ani. 

The lateral ligament is a piece of the same fascia, which is fixed and lateral 
to the upper border of the prostate gland, to the side of the bladder Pity... 
close above the vesicula seminalis, and to the back of the bladder 
between the vesicule; from this part of the fascia an offset is 
continued downwards over the vesicula seminalis, so as to join a 
like piece from the other side, and form a sheath for those bodies. 

There are other ligaments of the bladder (false ligaments), which False liga- 


: : ‘ ments of 
are derived from the peritoneum investing it, and will be described jadder. 


in the following Section. 

Ligament of the rectum. On each side of the rectum is a strong Ligament of 
wide piece of the recto-vesical fascia, which is connected externally Tec 
to the ischial part of the hip bone, and supports that viscus like 


the bladder. 
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Secrion II. 
CONNECTIONS OF THE VISCERA IN THE MALE. 


Directions. If the student dissects a female pelvis, he will find 
the description of it at page 556. 

Contents and position (fig. 172). The viscera in the cavity of the 
male pelvis are, the lower end of the large intestine (rectum) ; the 
bladder with its excretory tube—the urethra; together with some 
generative organs. These have the following relative situation :— 

The rectum (%) is behind all, and takes a curved course, with the 
convexity backwards, along the front of the sacrum and coccyx. 
The bladder (a) is placed in the concavity of the rectum, its neck 
being surrounded by the prostate gland (b); and the urethra (d) _ 
curves forwards from it above the intestine. Beneath the bladder 
—between it and the rectum—are the little seminal sacs (g) with 
the vasa deferentia f. Some of these organs are partly surrounded 
by the peritoneum. 

Dissection. All the recto-vesical fascia, except the anterior true 
ligament of the bladder, may be taken from the prostate and rectum. 
The obliterated (hypogastric) cord from the internal iliac artery 
should be followed forwards along the bladder from the back of 
the pelvis; and the branches of the same artery to the bladder 
should be cleaned. When the fat has been cleared from the rectum 
without injuring its arteries, the pouch of the peritoneum, in whieh 
tow has been placed, will be brought into view, with the ureter (h) 
passing to the bladder across its side. ~ 

The part of the bladder below the peritoneum is to be cleaned, 
and the vas deferens (/), which lies on the lateral aspect of the 
viscus, is to be followed down to the seminal sac. Take away with 
care the remains of the sheath of the vesicula seminalis, defining 
at the same time the vas deferens inside the latter. 

The peritoneum does not envelop the viscera in the pelvis so 
completely as in the upper part of the abdomen. After partly 
surrounding the upper portion of the rectum, and fixing it by a 
process—meso-rectum, the membrane clothes the back of the bladder, 
projecting for some way between this viscus and the rectum, where 
it forms the recto-vesical pouch: on each side the serous membrane 
is arrested by the obliterated hypogastric artery, and gives rise to a 
fold, the posterior ligament of the bladder. It covers the posterior 
surface, and each lateral region of the bladder as far forwards as 
the obliterated hypogastric ; but at that cord it is reflected to the 
wall of the pelvis and abdomen. All the anterior surface of the 
bladder is therefore uncovered by peritoneum ; and when the bladder 
is distended it rises above the pubes, so as to allow of its being 
punctured in front without injury to the serous membrane. 

The recto-vesical pouch is wide behind, where it corresponds with 
the interval between the iliac arteries, and is narrow in front 
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between the rectum and the bladder. Anteriorly it extends slightly 
into the interval between the vesicule seminales, and ends usually extent and 
about one inch and a half from the tip of the coccyx. The distance ere 
of the pouch from the anus is commonly about four inches ; but 2s vary. 
it will vary with the state of the bladder, for if this viscus is 
distended the peritoneum will be raised, and removed farther from 
the end of the intestine. 

False ligaments of the bladder. Where the peritoneum is reflected False liga- 
from the bladder to the pelvic wall, it gives rise to a wide piece of ihe Daca 


membrane, which constitutes the false ligaments of that viscus, V4%»— 


Fig. 172.* 
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though without any subdivision of it into pieces. These are said 
to be five in number :—two posterior, two lateral, and one superior. 

The posterior ligament (one on each side) reaches from the back two poste- 
of the pelvis to the bladder, and contains the obliterated hypogastric an 
artery, the ureter, and smaller vessels, and nerves. Between these 
is the hollow of the recto-vesical pouch. 

The lateral ligament, also one on each side, the widest, is reflected two lateral, 
from the side of the bladder to the iliac-fossa and the wall of the 
pelvis. Along its line of attachment to the bladder is the obliterated 
hypogastric artery. 

The superior ligament is prolonged from the top of the bladder ane 

* Side view of the dissected male pelvis. «a. Urinary bladder. 0. Prostate. 

c. Membranous part of the urethra. d. Spongy part of the urethra. ¢. Crus 
penis, detached. f. Vas deferens. g. Vesicula seminalis. 4. Ureter. 4. 
Recto-vesical fascia. &. Rectum. J. Levator ani, cut. 
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to the abdominal wall, along the remains of the obliterated hypo- 
gastric vessels. 
Extent of The rectum, or the lower part of the great intestine (fig. 172, k) 
the rectum, extends from the articulation between the sacrum and the left hip 
bone to the anus, and is kept in place by the peritoneum, the recto- 


length, vesical fascia, and the levatores ani. The intestine is about eight 
and divi- inches long, and has a winding course, for it follows the curve of 
— the sacrum and coccyx: it is divided into three parts—upper, middle, 


and lower. 

First piece The upper part, longer than the others, extends obliquely from 
the sacro-iliac articulation to the centre of the third piece of the 

mostcovered sacrum. Surrounded almost entirely by the peritoneum, it lies 

by ‘perito- against the sacrum, and on the pyriformis muscle and sacral plexus. 
of the left side. In contact with it, are the branches of the left 
internal iliac artery, and the left ureter. In some bodies this part 
of the intestine is much curved to the right side.* 

“Middle piece The middle piece lies beneath the bladder, and reaches to the tip 
of the coccyx: it is about three inches in length, and is covered by 
peritoneum on the front and sides above, but only in front below. 

covered Resting on it is the triangular part of the bladder, with the back of 

in front. “ : : 
the prostate and the vesicule seminales and vasa deferentia ; and 
beneath it are the sacrum and coccyx. On each side is the coccygeus: 
muscle. 

ee is The lower part is about an inch and a half long, and is curved 

> from the tip of the coccyx to the anus: at first it is dilated, but at 
the anus it is contracted. This end of the intestine is without 
peritoneal covering, and is supported by the lower part of the 
triangular ligament of the urethra, and by the levatores ani muscles. 

a sas a Above the extremity of the rectum (in this position of the body) 

parts 

around: are the fore part of the prostate, the membranous part of the 
urethra, and the bulb of the corpus spongiosum urethre ; but as the 
gut recedes from the urethra there is an angular interval left 
between them. The levatores ani muscles descend on its sides, and 
unite beneath it, supporting it in a sling; and the sphincter muscles 

oe surround the aperture. Sometimes the end of the intestine within 
the anus is very much enlarged, especially in women and old men; 
and in that condition in the male it rises up on each side of the 


prostate. 
so The URINARY BLADDER (vesica urinaria) is situate in the fore part 
Shen of the pelvis (fig. 172, a), and is the receptacle for the fluid secreted 
empty, by the kidneys. 


When the bladder is contracted it is flattened, and of a triangular 
form, and lies against the anterior wall of the pelvis ; but when 


* Tt is not uncommon to see the rectum on the right side of the sacrum 
In the dissecting-room of University College in one Winter (1854—1855) I 
saw three examples of the rectum in that situation. In two bodies the lower 
end of the left colon crossed the spine at the top of the sacrum, and the rectum 
descended through the pelvis, on the right of the middle line, to the end of 
the coccyx. In the third the large intestine crossed the spine twice, once at 
top of the sacrum, and again about the middle of that bone. 
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distended it becomes of a conical shape, with the larger part towards and projects 
the rectum, and the apex to the abdominal wall. In distension during #u}Y° “"*" 
life it is slightly curved over the anterior part of the pelvis, as it 

projects above the bone; and if a line through its centre were 
prolonged, it would touch anteriorly the abdominal wall somewhere Ax‘. 
(according to the distension) between the umbilicus and the pubes, 

and posteriorly the end of the sacrum or the coccyx. 

The position and form of the bladder are not the same in early Position in 
life as in the adult. For in the child this viscus rises above the Ley 
brim of the pelvis into the hypogastric region of the abdomen, and 
the cervix is the lowest part. But in the adult the bladder is con- 
tained within the space enclosed by the pelvic bones, and the base 
projects inferiorly. 

The organ is maintained in position by the recto-vesical fascia 
and the peritoneum, which form its ligaments (pp. 549 and 551). 

The connections of the bladder moderately full are the follow- 
ing :— 

The summit or apex is rounded, and from its anterior part three Apex has 
ligamentous cords are prolonged to the umbilicus; the central one ween) 
of these is the remains of the urachus; and the two lateral are 
formed by the obliterated hypogastric arteries. If the bladder is 
distended the apex is above, but otherwise below the pubes. All 
the surface behind the obliterated vessels is covered by peritoneum. 

The base (fundus) is large, and rests on the middle piece of the Base — 
rectum: in the state of emptiness of the bladder the base is scarcely 
prominent, but in distension of the viscus, it extends lower, and alters in 
becomes widened. Connected with the fundus are the vesicule apt 
seminales and the vasa deferentia ; and between these is a triangular eis with 
space, from which the peritoneum is partly absent. ue 

Surfaces of the body. The front of the body is in contact with Surfaces ; 
the posterior surface of the symphysis pubis, and with the abdominal Bes 
wall if it is distended, and is altogether free from peritoneum ; 
whilst the posterior surface is entirely covered by the serous mem- and pos- 
brane, and is touched often by the small intestine. aie 

Extending along the upper part of each lateral region is the Lateral 
obliterated hypogastric vessel ; and running down behind this is ae 
the vas deferens, which passes internal to the ureter. Near the 
under part the ureter enters the bladder. All the side of the 
bladder behind the hypogastric vessel is covered by peritoneum, 
but the rest is uncovered. 

The neck (cervix) is the narrow anterior part of the bladder that Neck. 
joins the urethra: in the state of contraction it is the lowest part 
of the viscus, but in distension it is above the level of the fundus. 

It is surrounded by the prostate gland. 

The wreter (fig. 172, h) crosses the common or the external iliac Ureter in 
artery, and forms an arch below the level of the obliterated hypo- ae 
gastric vessel ; it enters the bladder near the lower part, and some- be 
what on the side, at.the distance of one inch and a half or two aaa 
inches from the prostate gland. 

THE PROSTATE GLAND (fig. 172, 6) surrounds the neck of the Position of 
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bladder. It is placed about an inch below the level of the sym- 
physis pubis, and is supported by the rectum. Its shape is conical 
with the base turned backwards, and its size equals nearly that of 
a large chestnut. In the present position of the pelvis, a line from 
the apex through the middle of the gland would be directed obliquely 
downwards and backwards towards the end of the sacrum ; but in 
the erect state of the body, upwards and backwards from the trian- 
gular ligament. 

The upper surface is about an inch below the symphysis pubis, 
and is connected to it by the anterior true ligaments of the bladder. 
On this surface are branches of the dorsal vein of the penis. 

The under surface has the greatest extent, and is contiguous to 
the rectum ; this is the part that is felt by the finger introduced 
into the bowel through the anus. 

The apex touches the posterior layer of the triangular ligament ; 
and the base surrounds the neck of the bladder, and the vesiculee 
seminales with the vasa deferentia. 

The prostate is enveloped by a sheath obtained from the recto- 
vesical fascia (p. 549), and a plexus of veins (prostatic) surrounds 
it. Through the gland the urethra takes its course to the penis ; 
and the ejaculatory ducts pierce it obliquely to open into the urethra 
(fig. 178, f). The size of the prostate alters much, and in old men 
it may acquire a considerable magnitude. 

The VESICULZ SEMINALES (fig. 172, g) are two small sacculated 
bodies, each about two inches long, between the under part of the 
bladder and the rectum. Each is pyramidal in form, and has the 
larger end turned backwards towards the ureter, whilst the smaller 
is surrounded by the prostate. Along the inner side is the vas 
deferens. At the prostate gland the vesicula approach one another, 
only the vasa deferentia intervening ; but farther backwards they 
diverge, and enclose with the pouch of the peritoneum the triangular 
space at the under aspect of the bladder. The vesicule are con- 
tained in a membranous sheath, which is derived from the recto- 
vesical fascia, and is lined by involuntary muscular fibres. 

The VAS DEFERENS or the excretory duct of the testis (fig. 172, f) 
in its course to the urethra enters the abdomen by the internal 
abdominal ring ; and crossing the obliterated hypogastric artery, is 
directed inwards along the side and under part of the bladder to 
the base of the prostate, where it forms the common ejaculatory 
duct by joining with the duct from the vesicula seminalis. The 
position of this tube to the external iliac artery has been noticed ; 
on the bladder it passes internal to the ureter and the vesicula of 
the same side. By the side of the vesicula the duct is much en- 
larged, and is sacculated. 

The URETHRA is the excretory passage for the urine and semen 
(fig. 172), and reaches from the bladder to the end of the penis. 
In length it measures about eight inches, and it presents one or 
two curves according to the state of the penis. At first the canal 
is directed forwards through the triangular ligament of the peri- 
neum to the body of the penis, forming a large curve with the 


CONNECTIONS OF URETHRA. 555 


concavity to the pubes. Thence to its termination the urethra is 
applied to the penis; and whilst this body remains pendent the 
canal forms a second bend with the concavity downwards, but if 
the penis is raised the tube makes but one curve. The canal is 
divided into three parts,—prostatic, membranous, and spongy. its division. 

The prostatic part (b) is contained in the prostate gland, and Prostatic. 
receives its name from that circumstance. Its length is about one 
inch and a quarter, and in the erect posture it is inclined down- 
wards to the triangular perineal ligament. Its connections are the 
same as those of the gland (p. 553). 

The membranous part (c), about three quarters of an inch long, Membra- 
intervenes between the apex of the prostate and the front of the "°"** 
perineeal triangular ligament. It slants downwards in the erect 
posture to the fore part of the triangular ligament; and as the bulb 
of the next portion of the urethral tube is directed backwards below 
it, the under part measures only half an inch. 

This division of the urethra is the weakest; but it is supported 
by the triangular ligament (nm). Surrounding it are the muscular connec- 
fibres of the constrictor urethra; and close below it are Cowper's 
glands with the rectum. 

The spongy part (d) is so named from its being surrounded by a Spongy. 
cellular and vascular structure. It is applied to and assists to form 
the body of the penis, and terminates anteriorly in the orifice named 
meatus urinarius in the end of the glans. It is the longest part of 
the urethra, and measures about sixinches. At its commencement 
this division of the excretory canal is covered for two inches by 
the ejaculator urine muscle (fig. 130). 

The curve of the urethra is the fixed bend at the inner extremity, Fixed curve 
which lies below the pubes. It extends from the bladder to an %™rth™: 
inch and a half in front of the triangular ligament, and consists of ar 
the prostatic and membranous portions, with a fourth of the spongy 
part. Its convexity, which is turned downwards, is greatest at the where 
fore part of the triangular ligament in the erect posture: and from "est. 
this point it curves up and back to the bladder, and up anteriorly 
to the penis. 

It is surrounded by voluntary and involuntary muscular fibres : Voluntary 
thus, behind the ligament, by the involuntary muscular tissue of ae 
the prostate; within the ligament by the voluntary constrictor ere au 
urethre, with a thin involuntary layer inside that muscle; and 1 
before the ligament by the voluntary ejaculator urine. 

Its size is smallest where the tube pierces the perineal liga- Size. 
ment (7), and lies between the layers; and is largest in the middle 
of the prostatic part. 

Dissection. The tegumentary covering of the penis may be re- Dissection, 
moved, to see the component parts of that body; and after its 
removal the spongy part of the urethra will be better seen: the 
teguments should be replaced after the part has been learnt. 

The PENIS is attached to the fore part of the pelvis, and hangs Constituents 
in front of the scrotum. It is constructed of two firm fibrous roel 
bodies (fig. 172, ¢) mamed corpora cavernosa, which are filled with penis: 
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a plexus of vessels, and make up the principal part. Below these 
is a soft spongy substance (corpus spongiosum) which surrounds 
the urethra, and forms the head or the glans penis. The tegu- 
mentary investment, which covers the whole, is noticed at p. 440. 
form and The body of the penis is grooved above and below along the 
attachment. middle line, and is covered anteriorly by the glans penis; along its 
under surface the urethra is conducted. Besides the attachment of 
the corpora cavernosa to the bone, the body of the penis is con- 
nected with the front of the symphysis pubis by the suspensory 
ligament. 
Corpus The corpus spongiosum urethre encloses the urethral canal in front 
Spongiosum of the triangular ligament, and forms the head of the penis. It is 
a vascular and erectile texture, like the corpora cavernosa, but is 
surrounds much less strong. Commencing posteriorly by a dilated part—the 
pase eam bulb, it extends forwards around the urethra to the extremity of 
the penis, where it swells into the conical glans penis. 
the bulb, The bulb (fig. 172, d) is directed backwards, slightly, below the 
membranous part of the urethra, and is fixed by fibrous tissue to 
the front of the triangular ligament. The ejaculator urinze muscles 
wo cover it. This enlargement presents usually a central depression, 
‘ with a bulging on each side, and is subdivided into two lobes. 
pay The glans penis (fig. 179, 2) is somewhat conical in form, and 
glans penis. covers the truncated end of the corpora cavernosa. Its base is 
directed backwards, and is marked by a slightly prominent border 
—the corona glandis ; it is sloped obliquely along the under aspect, 
from the apex to the base. In the apex is a vertical slit, in which 
the urethral canal terminates; and below that aperture is an excava- 
tion, which contains the piece of the teguments named frenum 
preputii. 


Secrion III. 
CONNECTIONS OF THE YISCERA IN THE FEMALE. 


eet In the pelvis of the female are contained the lower end of the 


pelvis, intestinal tube, and the bladder and urethra, as in the male; but 
there are in addition the uterus with its accessories, and the vagina. 

Position. The rectum is posterior to the rest as in the male pelvis, 
and forms a like curve. In the concavity of the bent intestine lie 
the uterus with its appendages, and the tube of the vagina. And 
in front of all are the bladder and the. urethral canal. Thus there 
are three tubes connected with the viscera in this sex, viz., the 


urethra, the vagina, and the rectum; and all are directed forwards, 
one above another, to the surface. 


+ a . . yy sae) . . . 
oes capene Directions. The description in Section I. (p. 545) must be used 


pelvis, for instructions respecting the removal of the innominate bone, and 
the distension of the viscera; also for the muscles of the pelvie 
outlet and the anatomy of the fascia. After the student has learnt 
the muscles and the fascia, p. 546, which are nearly alike in both 


and their 
situation. 
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sexes, he may make the following special dissection of the viscera 
of the female pelvis, 

Dissection. On taking away the recto-vesical fascia and much Then clean 
fat, the viscera will come into view. To maintain the position of esis 
the uterus, raise it up with a piece of string passed through the upper Pelvis. 
part. The reflections of the peritoneum on the viscera are to be 
preserved ; and a piece of cotton wool is to be placed between the 
rectum and the uterus. 

The obliterated cord of the internal iliac artery is to be followed Dissect ves- 
on the bladder ; and the ureter is to be traced forwards by the side seg 
of the uterus to the bladder. Afterwards the urethra, the vagina, isolate 
and the rectum are to be cleaned and partly separated from one Ye" 
another at the anterior part of the pelvis ; but the arteries on the 
rectum are to be preserved. 

The peritoneum gives a partial covering to the viscera, as in the Reflections 
male pelvis. Investing the upper part of the rectum, and forming ee 
behind it the meso-rectum, the membrane is continued to the pos- 
terior part of the vagina, and the back of the uterus. It covers the 
posterior, and the greater part of the anterior surface of the uterus, 
and can be traced to the bladder without again touching the vagina: ~~ 
on each side of the uterus it forms a wide fold (broad ligament), 
which attaches that viscus to the wall of the abdomen. As the 
peritoneum is followed upwards it may be observed to cover the 
posterior surface of the bladder, and the lateral part behind the 
position of the obliterated hypogastric artery. 

In the pelvis the serous membrane forms the following ligaments 
for the uterus and bladder. 

The broad ligament of the uterus (fig. 173) passes from the side Broad liga- 
of the uterus to the wall of the abdomen, and supports that organ, Ment of the 
By its position across the pelvis, it divides the cavity into an anterior ; 
and a posterior portion: in the former are placed the bladder, urethra, wnich is 
and vagina; in the latter the upper part of the rectum, and the sub-divided 
‘small intestine when it reaches the pelvis. eae 

Each ligament shows traces of a subdivision into three pieces, 

corresponding with the bodies contained between its two layers. 
‘Thus there is a posterior piece belonging to the ovary and its liga- 
ment, L; an anterior, near the upper part, which is appropriated to 
the round ligament, N; and a middle piece, the highest of all, sur- 
rounds the Fallopian tube, M. 

Anterior and posterior ligaments of the uterus. As the peritoneum Anterior 
is reflected from the rectum to the uterus, and from the uterus to 270 peste- 
the bladder, it forms two anterior and two posterior folds or liga- uterus. 
ments. The anterior or vesico-wterine pair is smaller than the pos- 
terior or recto-uterine. 

The recto-uterine pouch corresponds with the recto-vesical in the Recto- 
male. On each side it is bounded by the obliterated hypogastric be 
artery : and below, it reaches beyond the uterus, so as to touch the y 
back of the vagina. , 

The false ligaments of the bladder are the same as in the male, Five liga- 


and are five in number, viz., two posterior, two lateral, and a superior: piouis of the 
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they are all blended in one large piece of peritoneum that reaches 
from the bladder to the side and front of the pelvis. In the female 
the posterior ligament, containing the vessels of the bladder, is less 
marked than in the male. ; 
Connections The RECTUM (fig. 173, *) is not so curved in the female as in the 


of the ree- male, and is generally larger. Descending along the middle of the 
> ">? ~ 


Fig. 173.* 


sacrum and coccyx to the anus, the intestine is divided into three 
parts :-— 

of upper, The first part ends over the third piece of the sacrum, and is en- 
veloped by the peritoneum, except posteriorly : its connections are 
similar to those of the rectum in the male, p. 552. 

middle, The middle part reaches to the tip of the coceyx, and has the 
vagina above and in contact with it. The peritoneum extends on 
the front for a short distance. 

and lower The lower part curves to the anus away from the vagina so as to 

pathy leave between the two a space, which corresponds, on the surface 
of the body, with the part of the perineum between the anus and 
the vulva. The levatores ani are on the sides, and unjte/below it, 
and the sphincter muscles surround the extremity. 

Uterus ; The urErvs (fig. 173, ©) is somewhat conical in shape, and flattened 


* Side view of the female pelvis. (Illustrations of Dissections.) Muscles 
and Viscera; A. Pyriformis muscle, cut. 3. Large psoas, cut. o. Gluteus 
maximus, cut. D. Coccygeus, and 8, Levator ani,thrown down. r. Sphincter 
vagine. G. Urethra. u. Urinary bladder. 1. Vagina. x. Rectum. 1. 
Ovary and its ligament. m. Fallopian tube. yn. Round ligament. o. Uterus. 
Arteries: a. External iliac, 0, Internal iliac. c¢. Middlesacral. d. Uterine. 


e. Vaginal. jf. Upper hemorrhoidal. g. Gluteal, cut. h. Obliterated hypo- 
gastric, 7. Inferior vesical. 
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from before backwards. Unless enlarged, it lies below the brim of form and 
the pelvis, between the bladder and the rectum ; and it is retained Situation: 
in place by theligaments. Its wider end is free and placed upwards, 

and the lower end communicates with the vagina. 

This viscus is directed forwards, so that its position is oblique in position to 
the cavity of the pelvis ; and a line through its centre would corres- Hpi of 
pond with the axis of the inlet of the pelvic cavity. Raa 

The anterior flattened surface is covered by peritoneum, except in surfaces. 
the lower fourth where it is in contact with the bladder. The 
posterior surface, rounded, is invested altogether by the serous 
membrane. 

The upper end (fundus) is the largest part of the organ, and is in Extremities. 
contact with the small intestine. The lower end, or the neck (cervix) 
is received into the vagina. 

To each side are attached the broad ligament with the Fallopian on the side 
tube, the round ligament, and the ovary. aré— 

The Fallopian tube, m, four inches long, is contained in the upper Fallopian 
or free border of the ligament. One end is connected to the upper seg 
angle of the uterus, whilst the other is loose in the cavity of the 
pelvis. At the uterine end the tube is of small size, but at the 
opposite extremity it is dilated like a trumpet, and fringed, forming 
the corpus fimbriatum. 

The round or suspensory ligament, N, is a fibrous cord about five round 
inches long, which is directed outwards through the internal abdomi- saa 
nal ring and the inguinal canal to end in the groin. This cord lies 
over the obliterated hypogastric, and the external iliac artery ; and 
it is surrounded by the peritoneum, which accompanies it a short 
way into the canal. 

The ovary, L, is placed nearly horizontally, and bulges at the and the 
posterior aspect of the broad ligament ; it is connected to the uterus Ca 
at the inner end by a special fibrous band, one inch and a half in 
length, the ligament of the ovary. Its form is oval, and its margins its ligament.. 
are turned forwards and backwards. Its size is very variable. 

The vaaina (fig. 173, 1) is the tube by which the uterus commu- Vagina: 
nicates with the exterior of the body. It is somewhat cylindrical ¢x*” : ane 
in shape, though flattened from above down ; and its length is about 
five inches. As it follows the bend of the rectum it is slightly length ; 
curved ; and its axis corresponds at first with the centre of the out- axis, 
let, but higher up with that of the cavity of the pelvis. 

Above the vagina are the base of the bladder, and the urethra ; connec- 
and beneath or below it is the rectum. To each side is attached %*- 
the recto-vesical fascia, which sends a sheath along the lower half 
of the tube. The upper end receives the neck of the uterus by an 
aperture in the anterior or upper wall; and the lower end, the 
narrowest part of the canal, is encircled by the sphincter vaginz 
muscle. A large plexus of veins surrounds the vagina. In child- 
ren, and in the virgin, the external aperture is partly closed by the 
hymen. 

The BLADDER (fig. 173, #) is placed at the anterior part of the Bladder 
pelvis, above the vagina and in contact with the back of the pubes. 
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DISSECTION OF THE PELVIS. 


Its position and connections so closely resemble those of the bladder 
in the male body, as to render unnecessary any further description 
of them (p. 552). The chief differences in the bladder of the two 
sexes are the following. 

In the female the bladder is larger than in the male, and its 
transverse exceeds its vertical measurement. The base is of less 
extent, and is in contact with the vagina and the lower part of the 
uterus ; and it does not reach below the orifice of the urethra. On 
the side of the viscus there is not any vas deferens ; and the pros- 
tate does not project around the neck. 

The ureter has a longer course in the female than the male pelvis 
before it reaches the bladder. After crossing the internal iliac 
vessels, it passes by the neck of’ the uterus ere it arrives at its 
destination. 

The wrethra (fig. 173, ©) is a small narrow tube about one inch 
and a balf long, which curves slightly below the symphysis pubis, 
the concavity being upwards. Its situation is above the vagina, 
and its external opening is placed within the vulva. 

In its course to the surface it is embedded in the tissue of the 
vaginal wall, and perforates the triangular ligament of the perineum. 
It is surrounded by the muscular fibres of the constrictor and orbi- 
cularis urethra (p. 430) ; and corresponds with the two hinder parts 
(prostatic and membranous) of the male urethra. A plexus of 
veins surrounds the urethra as well as the vagina. 


Srecrion IV. 
VESSELS AND NERVES OF THE PELVIS. 


In the pelvis are contained the internal iliac vessels, and their 
branches to the viscera ; the sacral plexus and its nerves ; and the 
sympathetic nerve. This Section is to be used by the dissectors of 
both the male and female pelvis. 

Directions. The internal iliac vessels are to be dissected on the 
right side. But the air should be previously let out of the bladder ; 
and this viscus and the rectum, with the uterus and the vagina in 
the female, should be drawn aside from their situation in the centre 
of the pelvis. 

Dissection. The loose tissue and fat are to be removed from the 
trunks of the vessels, as well as from the branches of the artery 
that leave the pelvis, or supply the viscera; and the obliterated 
cord of the hypogastric artery is to be traced on the bladder to the 
umbilicus. 

With the vessels are offsets of the hypogastric plexus of nerves 
but these will probably not be seen ; but in dissecting the vessels 
to the bladder and rectum, branches of the sacral spinal nerves will 
come into view. The veins may be removed in a general dissection 
to make clean the arteries. 
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When the vessels are prepared the bladder may be again dis- 
tended, and the viscera replaced. 

The INTERNAL ILIAC ArTERY (fig. 174, 9) is one of the trunks Internal 
resulting from the division of the common iliac artery, and furnishes eas BL 
branches to.the viscera and wall of the pelvis, to the generative 
and genital organs, and to the limb. 

In the adult the vessel is a short trunk of large capacity, which pissy: 
measures about an inch and a half in length. Directed downwards ~ ’ 
as far as the sacro-sciatic notch, the artery terminates generally in termination; 
two large pieces, from which the several offsets are furnished. From 
the extremity a partly obliterated vessel (hypogastric) extends for- 
wards to the bladder. 

In entering the pelvis the artery lies in front of the Jumbo-sacral connection, 
nerve. It is accompanied by the internal iliac vein, which is pos- Sa of 
terior to it, and somewhat to the outer part on the right side. ; 

The branches of the artery are numerous, and arise usually in the Branches. 
following manner:—From the posterior piece of the trunk three 
arise, viz., the ilio-lumbar, lateral sacral, and gluteal. And from 
the anterior portion come the vesical (upper and lower), hemor- 
rhoidal, obturator, sciatic, and pudic: in the female there are in 
addition the uterine and vaginal branches. 

Artery in the fetus. In the foetus the hypogastric artery takes the Hypogastric 
place of the internal iliac, and leaves the abdomen by the umbilicus. eh ce 
At that time it is larger than the external iliac artery ; and, entering 
but slightly into the cavity of the pelvis, it is directed forwards to 


the back of the bladder, and along the side of that viscus to the peek 


apex. 
add the bladder the artery ascends along the posterior aspect 

of the abdominal wall with the urachus, converging to its fellow. 

Finally at the umbilicus the vessels of opposite sides come in con- and beyond: 

tact with the umbilical vein, and, passing from the abdomen 

through the aperture at that spot, enter into the placental cord, 

and receive the name wmbilical. 

In the foetus, branches similar to those in the adult are furnished branches. 
by the artery, though their relative size at the two periods is very 
different. . 

Change to adult state. When uterine life has ceased the hypo- Transforma- 
gastric artery diminishes in consequence of the arrest of the current tint af the 
of blood through it, and finally becomes obliterated, more or less adult. 
completely, as far back as an inch and a half of its commencement. 

The part of the trunk which is unobliterated becomes the internal 
iliac; and commonly a portion of the vessel remains pervious as 


far as the upper part of the bladder, and gives origin to the vesical 
arteries. 


Peculiarities. The length of the internal iliac artery varies from half an Trunk varies 
inch to three inches, its extreme measurements; but in two thirds of a certain ™ length. 
number of bodies (Quain) it ranged from an inch to an inch and a half. 

Size. When the femoral trunk is derived from the internal iJiac, and is Size. 
placed at the back of the thigh, the parent vessel is larger than the external 
iliac, 

00 


562 


Branches 


of the poste- 


rior part, 


Tlio-lumbar 
has an 


ascending 
and 


a transverse. 
branch, 


Lateral 
ssacral 
-arteries 


DISSECTION OF THE PELVIS. 


A. The three branches arising from the posterior portion of the 
internal iliac may be first examined. 

The ilio-lumbar branch (fig. 174, h) passes outwards beneath the 
psoas muscle and the obturator nerve, but in front of the lumbo- 
sacral nerve, and divides into an ascending and a transverse branch 
in the iliac fossa :— 

The ascending or Jwmbar branch which is beneath the psoas, 
supplies that muscle and the quadratus lumborum, and anastomoses 


with the last lumbar artery: it sends a small spinal branch through 
the foramen between the sacrum and the last lumbar vertebra. 

The transverse or iliac offset divides into branches that ramify 
in the iliacus muscle, some running over and some beneath it. At 
the iliac crest these branches anastomose with the lumbar and cir- 
cumflex iliac arteries; and some deep twigs communicate with the 
obturator artery, and enter the innominate bone. 

The lateral sacral arteries (fig. 174, 7) are two in number, superior 
and inferior, but the upper is the larger; they correspond in situa- 


* Dissection of the internal iliac artery (Tiedemann). A. Bladder. «. Vas 
deferens. uH. Vesicula seminalis. 3. Lower end of the rectum. o. Levator 
ani. D. Psoas magnus. §. Psoas parvus. F. Iliacus. Arteries: a. Aorta 
splitting into the common iliacs. 6. Middle sacral branch. c. Common iliac. 
d. External, and g, internal iliac trunk continued by an impervious part along 
the bladder. ee. Epigastric, and f, circumflex iliac. hk. Dlio lumbar. 7 
Lateral sacral. 7. Middle hemorrhoidal. &. Obturator. m. Gluteal. 
Sciatic. o. Pudic. Nerves: 1, 2, 3, 4. 
Obturator. 


t& 
n. 
Four highest sacral nerves. 5. 
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tion with the lumbar arteries, and form a chain of anastomoses by supply 
the side of the apertures in the sacrum. These arteries supply the $2"), 
pytiformis and coccygeus muscles, and anastomose with each other, 
as well as with the middle sacral. A small spinal branch enters 

each aperture in the sacrum. 

The gluteal artery (fig. 174, m) is a short thick trunk, which Gluteal 
appears to be the continuation of the posterior division of the saa 
internal iliac. Its destination is to the gluteal muscles on the 
dorsum of the hip bone; and it is transmitted from the pelvis 
above the pyriformis muscle, with its accompanying vein, and the 
superior gluteal nerve. In the pelvis the artery gives small branches small 
to the contiguous muscles, viz., iliacus, pyriformis, and obturator, °° 
and a nutritious artery to the hip bone. 

B. The branches of the anterior portion of the internal iliac artery Branches 
are the following :— nae ' 

The vesical arteries, superior and inferior, are distributed to the Vesicai 
upper and lower parts of the bladder. arteries ; 

The upper, three or four in number, arise at intervals from the upper, 
partly obliterated hypogastric trunk; the lowest of these is some- 
times called middle vesical branch. Offsets are furnished from middle, 
those branches to all the body and upper part of the bladder. 

The lower artery arises from the internal iliac in common with a and lower, 
branch to the rectum, or with one to the vagina in the female. It 
is distributed to the base of the bladder, the vesicule seminales, 
and the prostate. A small offset from this artery, or from the 
upper vesical, is furnished to the vas deferens. 

The branch to the rectum (middle hemorrhoidal) is commonly with an 
supplied by the inferior vesical. It is spent on the anterior and Ser ie 
lower part of the rectum, and on the vagina in the female, and 
anastomoses with the hemorrhoidal arteries. 

The obturator artery (fig. 174, k). The branch is directed forwards Obturator 
below the brim of the pelvis to the aperture in the upper part of se 
the thyroid foramen: passing through that opening it ends in two bee 
branches, which ramify on the membrane closing the thyroid fora- ; 
men, and lie beneath the muscle in that situation. In the pelvis Offsets in 
the artery has its companion nerve above, and vein below it ; and Pee 
it gives origin to the following small branches. 

Iliac branch: this small offset enters the iliac fossa to supply the iliac branch, 
bone and the iliacus muscle; it anastomoses with the ilio-lumbar 
artery. 

The pubic branch (fig. 139, f) ascends on the posterior aspect of pas 
the pubes, and communicates with the corresponding branch of the pean 
opposite side, and with an offset from the epigastric artery. 

Sometimes the obturator may take origin from the external iliac 
artery. 

The sciatic artery (fig. 174, ) is the next largest branch to the Sats 
gluteal, and is continued over the pyriformis muscle and the sacral 7 
plexus to the lower part of the sacro-sciatic notch, where it issues inthe pelvis, 
between the pyriformis and the coccygeus. External to the pelvis 


it divides into branches beneath the gluteus maximus, and is distri- anq outside 
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DISSECTION OF THE PELVIS. 


buted to the buttock: in the pelvis it supplies the pyriformis and 
coecygeus muscles. ji 

The pudie artery (fig. 174, 0) supplies the perineum and the geni- 
tal organs, and has nearly the same connections in the pelvis as the 
sciatie, from which it often springs. It accompanies the sciatic, 
though external to it, and leaves the pelvis between the pyriformis 
and coceygeus. At the back of the pelvis it winds over the ischial 
spine of the hip bone, and enters the perineal space (p. 422). The 
artery gives some unimportant offsets in the pelvis, and frequently 
the middle hemorrhoidal branch arises from it. 

Accessory pudie (Quain). The pudic artery is sometimes smaller 
than usual, and fails to supply some of its ordinary perineal branches, 
especially the terminal for the penis. In those cases the deficient 
branches are derived from an accessory artery, which takes origin 
from the internal iliac (mostly from the trunk of the pudic), and 
courses forwards on the side of the bladder and the prostate gland, 
to perforate the triangular perineal ligament. It furnishes branches 
to the penis to supply the place of those that are wanting. 

c. The branches of the internal iliac artery which are peculiar to 
the female are two, the uterine and vaginal. 

The uterine artery (fig. 173, d) passes inwards between the layers 
of the broad ligament to the neck of the uterus, where the vessel 
changes its direction, and ascends to the fundus. Numerous branches 
enter the substance of the uterus, and ramifying in it, are remark- 
able for their tortuous condition. 

At the neck of the uterus some small twigs are supplied to the 
vagina and the bladder; and opposite the ovary a branch bends 
outwards to anastomose with the ovarian artery (spermatic) of the 
aorta. 

The vaginal artery (fig. 173, e) seldom arises separately from the 
internal iliac. Combined with the preceding, or with the branch to 
the rectum, this artery extends along the vagina, and ramifies in its 
wall as low as the outer orifice. 

Other arteries in the pelvis. The remaining arteries in the pelvis, 
which are not derived from the internal iliac, are the ovarian, 
superior hemorrhoidal, and middle sacral. 

The ovarian artery (p. 534), after passing the brim of the pelvis, 
becomes tortuous, and enters the broad ligament to be distributed 
to the ovary : it supplies an offset to the Fallopian tube, and another 
to the round ligament ; and a large branch anastomoses internally 
with the uterine artery. 

The superior hemorrhoidal artery, the continuation behind the 
rectum of the inferior mesenteric (p. 480), divides into two branches 
near the middle of the sacrum. From the point of division the 
branches are continued along the rectum, one on each side, and 
each ends finally in about three branches, which pierce the muscular 
layer of the gut three inches from the anus ; they terminate oppo- 
site the inner sphincter in anastomotic loops beneath the mucous 
membrane, and anastomose with the middle and inferior hemorrhoi- 
dal arteries. 
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The middle sacral artery of the aorta (p. 538), (fig. 174, b) de- Midate 
scends along the middle of the last lumbar vertebra, the sacrum, S8¢T4, 
and the coccyx. The artery gives small branches laterally, oppo- jateral 
site each piece of the sacrum, to anastomose with the lateral sacral offsets. 
arteries, and to supply the nerves, and the bones with the perio- 
steum. Sometimes a small branch is furnished by it to the lower 
end of the rectum, to take the place of the middle hemorrhoidal 
artery. 

The INTERNAL ILIAC VEIN receives the blood from the wall of the Internal 
pelvis, and the pelvic viscera, by branches. corresponding for the ) irom 
most part with those of the arteries. The vein is a short thick its artery: 
trunk, which is situate at first on the inner side of the internal 
iliac artery ; but as it ascends to join the external iliac, it passes 
behind, and to the outer aspect of its companion artery on the right 
side. 

Branches. Most of the branches entering the trunk of the internal its branches 
iliac vein, have the same anatomy as the arteries ; but the follow- see ae 
ing visceral branches,—the pudie and dorsal of the penis, the 
vesical and hemorrhoidal, the uterine and vaginal, have some 
peculiarities. 

The pudic vein receives roots corresponding with the branches of Pudic vein, 
the pudic artery in the perineum, but not those corresponding with 
the offsets of the artery on the dorsum of the penis. 

The dorsal vein of the penis receives veins from the corpora dorsal vein 
cavernosa and corpus spongiosum of the penis, and piercing the hee 
triangular ligament of the urethra, divides into two, a right and a 
left branch, which enter a plexus around the prostate. 

The superior hemorrhoidal vein commences in a large plexus ee 
(hemorrhoidal) around the lower end of the rectum beneath the ; 
mucous membrane (p. 583). 

The vesical veins begin in a plexus about the lower part of the vesical, 
bladder, and anastomose with the prostatic and hemorrhoidal veins. 

The uterine veins are numerous, and form a plexus in and by the Werine, and 
side of the uterus: this plexus inosculates above with the ovarian 
plexus, and below with one on the vagina. 

The vaginal veins surround their tube with a large vascular vaginal 
plexus. velns. 

Parietal veins of the pelvis. Three veins of the wall of the pelvis, Parietal 
viz., ilio-lumbar, lateral sacral, and middle sacral, open into the “”"* 
common iliac vein. 

Dissection (fig. 175). To dissect the nerves of the pelvis, on the Disect ee 
right side, it will be necessary to detach the triangular ligament ofthe pelvis. 
with the urethra from the arch of the pubes; and to cut through, 
on the right side, the recto-vesical fascia and the levator ani, together 
with the visceral arteries, in order that the viscera may be drawn 
somewhat from the side of the pelvis. If the bladder is distended 
let the air escape from it. 

By means of the foregoing dissection the sacral nerves may be { 
found as they issue from the sacral foramina. The dissector should 
follow the first four into the sacral plexus, and some branches from 
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the fourth to the viscera. The last sacral and the coccygeal nerve 
are of small size, and will be detected coming through the coccy- 
geus muscle, close to the coccyx ; these are to be dissected with 
care; and the student will succeed best by tracing the connecting 
filaments which pass from one to another, beginning above with 
the offset from the fourth nerve. ; 

Opposite the lower part of the rectum, bladder, and vagina is 
a large plexus of the sympathetic (pelvic plexus,) which sends 
branches to the viscera along the arteries. This plexus is generally 
destroyed in the previous dissections ; but if any of it remains the 
student may trace the offsets distributed from it, and its communi- 
cating branches with the spinal nerves. 

SaoraL SpivAL Nerves (fig. 175). The anterior primary branches 
of the sacral nerves are five in number, and decrease suddenly in 
size from above downwards. Issuing by the apertures in the front 
of the sacrum (the fifth nerve excepted) they receive short filaments 
of communication from the gangliated cord of the sympathetic. 
The first three nerves and part of the fourth enter the sacral plexus, 
but the fifth ends on the back of the coccyx. 

The coccygeal nerve, and the peculiarities of the fourth and fifth 
sacral, will be noticed before the plexus is described. 

The fourth nerve (4 S) divides into two parts :—one communi- 
cates with the sacral plexus ; the other joins the fifth nerve and 
distributes the following branches to the viscera and the surrounding 
muscles :— 

The visceral branches (3) supply the bladder and the vagina, and 
communicate with the sympathetic nerve to form the pelvic plexus. 
Sometimes these branches come from the third sacral nerve. 

The muscular branches are three in number. One (2) rather long 
branch enters the levator ani on the visceral aspect ; another (4) 
supplies the coccygeus ; and the third (5) reaches the perineum by 
piercing the levator ani muscle (p. 423). 

The fifth nerve (5 S) comes forwards between the sacrum and 
coccyx, and receives the communicating branch from the fourth 
nerve ; it is then directed downwards in front of the coccygeus, 
where it is joined by the coccygeal nerve, and perforates that 
muscle, the sacro-sciatic ligament, and the gluteus maximus, to end 
on the posterior surface of the coccyx. 

The coccygeal nerve (1 ¢.) after issuing by the lower aperture of 
the spinal canal, appears through the coccygeus muscle, and joins 
the fifth sacral nerve as above stated. 

SacraL Puiexus (fig. 175). This plexus is formed by the lumbo- 
sacral cord, the first three sacral nerves, and part of the fourth 
sacral. It is situate on the pyriformis muscle, beneath the sciatic 
and pudic branches of the internal iliac artery ; and the nerves 
entering it converge towards the large sacro-sciatic notch, to unite 
in a flat band. From that spot the plexus becomes gradually 
smaller towards the outer end ; and, leaving the pelvis below the 
pyriformis, terminates in branches for the limb at the lower border 
of that muscle. 
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Branches. Most of the branches arise outside the pelvis, and are Branches to 
distributed to the back of the lower limb ; for, only two internal 81%, 
pelvic muscles (pyriformis and obturator internus) receive nerves Pelvis: 
from it. 

The nerve of the obturator internus springs from the part of the one to ob- 
plexus formed by the union of the lumbo-sacral with the first sacral ae 
nerve ; it leaves the pelvis with the pudic artery, and winding over 
the ischial spine of the hip 
bone and through the small 
sacro-sciatic notch, enters 
the muscle on the perinzal 
surface. 

The nerves of the pyrt- 
formis are commonly two 
in number, and arise from 
separate parts of the plexus : 
they enter the muscle at 
its visceral aspect. 

The pudic nerve, like the 
artery of the same name, 
supplies the parts in the j 
perineum, and the genital y 
organs. The nerve arises ~~. ie 
in the lower part of the | 
plexus, and courses over 
the small sacro-sciatie liga- 
ment, to accompany its 
artery through the small 
sacro-sciatic notch. 

The remaining branches 
of the plexus, viz., the small 
and great sciatic nerves, 
and muscular offsets to the 
gluteus, gemelli, and quadratus femoris, are described with the 
lower limb. (Dissection of the Buttock.) 

Dissection. The gangliated cord of the sympathetic that lies in Trace out 
front of the sacrum may be examined now: its several ganglia {eay7?* 
(three or four), and their branches, will come into view on the 
removal of the areolar tissue. 

SympaTHeTic NERVE. In the pelvis the sympathetic nerve consists Sympathetic 
of a gangliated cord, and of a plexus on each side. ane hee 
The GANGLIATED Corp (fig. 175) lies on the front of the sacrum The gan- 
and internal to the series of apertures in that bone. Inferiorly it gliated cord 


two to pyri- 
formis. 


Pudic nerve 


now seen at 
its origin. 


Branches to 
the lower 
limb after. 


* Dissection of the sacral nerves and plexus (altered from Henle). @. 
Urinary bladder. 0. Rectum. c. Levator ani. d. Coccygeus. Nerves: 417 
and 5 J, the last two lumbar nerves, which form by their union the lumbo- 
sacral cord. 1S to 5 S, the five sacral nerves, forming the sacral plexus. 
1 c. Coceygeal nerve. 1. Upper gluteal nerve. 2. Branch of levator ani. 
3. Branch to the bladder. 4. Branch of sphincter ani, 5. Branch of 
coccygeus. 6, Common branch of 4 S, 5S, and 1 ¢, for the back of the 


coccyx. 
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joins that of converges to its fellow, and is united with it by a loop in front of 

opposite the coccyx, on which is situate a single median ganglion (gang. 

aganglion: jmpar). Each cord is marked by ganglia at intervals, the number 

offsets of | Varying from three to five : from them branches of communication 

the ganglia pass outwards to the spinal nerves, and some filaments are directed 
inwards in front of the sacrum. 

to the spinal The connecting branches are two to each ganglion, gray and white, 

nerves: and are very short: the gray cord unites the ganglion with the spinal 
nerve, but the white one is continued over the ganglion to the 
visceral plexus (Beck). 

tothe hypo- The internal branches are small, and communicate around the 

een middle sacral artery with the branches of the opposite side. From 

the viscera. the first, or first two ganglia, some filaments are furnished to the 
hypogastric plexus ; and from the terminal connecting branches, 
and from the ganglion in front of the coccyx, offsets descend over 
that bone. 

Plexusesof | The PELVIC PLEXUSES (lateral inferior hypogastric) are two in 

the sympa number, right and left, and are continuous with the lateral pro- 
longations of the hypogastric plexus (p. 481). Each is situate by 

situation: the side of the bladder and rectum in the male, and by the side of 

how ormed. the uterus and vagina in the female, and is united with offsets of 
the third and fourth sacral nerves. Numerous ganglia are found in 
the plexus, especially at the points of union of the spinal and 
sympathetic nerves. 

Offsets to Offsets. From each plexus offsets are furnished along the branches 


tastes, of the internal iliac artery to the viscera of the pelvis, and the genital 


viz.— organs; these form secondary plexuses, and have the same name as 
the vessels on which they are placed. 
to the The inferior hemorrhoidal plexus is an offset from the back of 


rectuin; the plexus to the rectum, and joins the sympathetic on the superior 


hemorrhoidal artery. 
ee. The vesical plexus contains large offsets, with many white fibred 
’ or spinal nerves, and passes forwards to the side and lower part of 


the bladder. It gives one plexus to the vesicula seminalis, and 
another to the vas deferens. 


tothe pro. The prostatic plexus leaves the lower part of the pelvic plexus 
state gland 44 ig distril : 
andthe 4nd is distributed to the substance of the prostate. At the front of 
penis. the prostate an offset (cavernous) is continued onwards to the 


dorsum of the penis, to supply the cavernous structure. On the 
penis the cavernous nerves join the pudic nerve, 


Offsets in In the female there are the following additional plexuses for the 
the female : ] f t] ° c 

supply of the viscera peculiar to that sex :— 
he Ovarian plexus. The chief nerves to the ovary are derived from 


the renal and aortic plexuses, and accompany the artery of that 
body ; but the uterine nerves supply some filaments to it, 
to the Vaginal plexus. The nerves of the vagina are large, and are not 
vagina 3, . . . 5 . 
plexiform, but consist in greater part of spinal nerve fibres ; they 
end in the lower part of the tube. 
and to the The uterine nerves are furnished to the uterus without direct 
admixture with the spinal nerves: they ascend along the side of the 
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uterus, and are, for the most part, long slender filaments without 
ganglia or communications. The Fallopian tube receives its branches no ganglia, 
from the uterine nerves. 
Some few nerves surrounding the arteries of the uterus are plexi- except on 
form and ganglionic. veel 
The lymphatic glands of the pelvis form one chain in front of Chain of pel- 
the sacrum, and another along the internal iliac artery : their efferent iO aR 
ducts join the lumbar glands. Into these glands the deep lym- lymphatics 
phatics of the penis, those of the genital organs in the female, and {pe""s 
the lymphatics of the viscera and wall of the pelvis are collected. 


Secrion V. 
ANATOMY OF THE VISCERA OF THE MALE PEDVIS. 


Directions. The bladder and the parts at its base, viz., the vesiculz 
seminales, and the prostate gland, are to be taken first for exami- 
nation. 

Dissection. To study the form and structure of the viscera, it Take out the 
will be necessary to remove them from the pelvis. For this purpose “°° 
the student should carry the scalpel around the ‘pelvic outlet, close 
to the osseous boundary, so as to detach the crus of the penis from Separate 
the bone, and the end of the rectum from the parts around. When 7™ 
the viscera are removed, the rectum is to be separated from the 
other organs; but the bladder, the penis, and the urethra are to 
remain united. 

After the bladder has been distended with air, the areolar tissue clean the 
is to be removed from the muscular fibres, The prostate gland apa 
and the vesicule seminales are to be then cleaned; and the duct of 
the latter, with the vas deferens, is to be followed to the gland. 

If any of the integument has been left on the penis and the and penis. 
urethra it is to be taken away. 


THE PROSTATE GLAND AND SEMINAL VESICLES. 


PROSTATE GLAND (fig. 176). This is a firm muscular body, with Prostate 
glands in it secreting a special fluid, which surrounds the neck of up 
the bladder and the beginning of the urethra. Its connections with situation. 
parts around have been enumerated (p. 553). 

The prostate is conical in form like a chestnut, with the base or Form, 
larger end directed backwards. Its dimensions in different direc- dimensions, 
tions are the following :—Transversely at the base it measures 
about an inch and a half ; from apex to base an inch and a quarter ; 
and in depth about three quarters of an inch or an inch: so that 
an incision directed obliquely outwards and backwards laterally, 
from the apex to the base, will be the longest that can be practised 
in the half of this body. Its weight is about an ounce, but in this and weight. 


respect it varies greatly. 
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The upper surface of the prostate is narrow and rounded. The 
under surface, which is larger and flatter, is marked by a median 
hollow which indicates the division into lateral lobes. 

The posterior part, or the base, is thick, and in its centre is a 
notch which receives the common seminal ducts. The fore part or 
apex is pierced by the urethra. 

Three lobes are described in the prostate, viz., a middle and two 
lateral, though there is no fissure in the firm mass. The lateral 
parts or lobes (fig. 176, b, c) are similar on both sides, and are 
separated only by the hollow on the under surface ; they form the 
chief part of the prostate, and are prolonged back, on each side, 
beyond the notch in the base. The middle lobe (d) will be brought 
into view by detaching the vesicule seminales and the vasa deferentia 
from the bladder; it is the piece of the gland between the neck of 
the bladder and the seminal ducts, which extends across between 
the lateral lobes. Oftentimes the middle lobe is enlarged in old 
people, and projects upwards into the bladder, so as to interfere 
with the flow of the urine from that viscus, or the passage of a 
catheter into it. 

The urethra and the two common seminal ducts are contained in 
the substance of the prostate (fig. 178). The former is transmitted 
through the gland from base to apex; and the latter perforate it 
obliquely to terminate in the urethral canal. 

Structure. On a section the gland appears reddish gray in colour, 
is very firm to the feel, and is scarcely lacerable. It is made up 
of a mass of unstriated muscular and fibrous tissues, with inter- 
spersed glandular structure ; and the whole is enveloped by a fibrous 
coat. : 

Fibrous covering. This forms a thin investment for the gland, and 
sends offsets into the interior. It is quite distinct from the denser 
sheath derived from the pelvic fascia, and is separated from that 
sheath by a plexus of veins. 

Muscular tissue. The firm part of the gland consists of involuntary 
muscular fibres, intermixed with elastic and fibrous tissues. The 
muscular fibres are arranged circularly around the tube of the 
urethra: they are continuous behind with the annular fibres of the 
bladder, and in front with a thin layer of circular fibres around the 
membranous part of the urethra. 

At the lower and outer parts the texture is looser and more spongy, 
especially where the glands are situate, and the larger vessels enter 
(Roy. Med. Chir. Trans., 1856). This arrangement will be better 
seen when the urethra has been opened. 

Glandular structure. Small branched glands project from the tube 
of the urethra amongst the muscular fibres ; they form but a small 
part of the prostate, and are most numerous in the middle lobe. 
The final radicles of the ducts are surrounded by small sessile vesi- 
cles : on the exterior of the vesicles and ducts the bloodvessels 
ramify. Lining the interior of the tubes is an epithelium of the 
columnar kind. The ducts of the glands vary in number from twelve 
to twenty, and open into the prostatic part of the urethra (p. 577). 
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ey aaiga The arteries are rather small, and are furnished by Arteries. 
: erlor vesical and middle hemorrhoidal (p. 563). The veins 

ao a plexus around the gland, which communicates in front with Veins form 
“se orsal vein of the penis, and behind with the venous plexus at ° ?@*"* 
the base of the bladder. In old men this vascular intereommuni- 

cation gives rise to considerable hemorrhage in the operation of 
lithotomy. 

The nerves are supplied by the hypogastric plexus. The lymphatics Nerves. 
of this body and of the vesicule seminales are received into the Lymphatics- 
glands placed along the internal iliac artery. 

VeEsIcUL® SEMINALES (fig. 176, e). These vesicles are two mem- Seminal 
branous sacs, which secrete a fluid to mix with the semen. They ee 


Fig. 176.* 


are placed on the under part of the bladder behind the prostate, definition, 
and diverge from one another so as to limit laterally a triangular situation, 
space in that situation: their form and connections have been 
already described (p. 554). Though sacculated and bulged behind, sacculated, 
the vesicula becomes straight and narrowed in front (duct d) ; and 
at the base of the prostate it blends with the vas deferens to form 
the common seminal or ejaculatory duct (q). 

The vesicula seminalis consists, like the epididymis, of a tube Formed of x 
bent into a zigzag form, so as to produce lateral sacs or pouches, cones ale 


* View of the under part of the bladder with the vesicule seminales and 
vasa deferentia (slightly altered from Haller), «. Bladder. 6 and e, right 
and left lateral lobes of the prostate. d. Middle lobe. e. Vesicula seminalis, 
the right one unravelled. jf. Vas deferens. g. Common seminal duct, formed 
by the union of the vas deferens with the duct of the vesicula. h. Ureter. 
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whose bends are bound together by fibrous tissue ; this cell struc- 
ture will be shown by means of a cut into it. When the bends of 
the vesicle are undone, its formative tube, which is about the size 
of a quill, measures from four to six inches, and ends posteriorly 
in a closed extremity : connected with the tube at intervals, are 
lateral cecal appendages (fig. 176). 

Structure. The wall of the seminal vesicle has the same number of 
layers as the vas deferens (p. 527) ; but the muscular coat is thinner. 

Within the casing of the recto-vesical fascia, the vesicula and 
vasa deferentia are covered by a layer of transverse and longitudi- 
nal plain muscular fibres. The transverse are the more superficial 
(the base of the bladder being upwards), are strongest near the 
prostate, and act most on the vasa deferentia. The longitudinal 
fibres, placed chiefly on the sides of the vesiculex, are continued 
forwards with the common seminal ducts to the urethra. (Med. 
Chir. Trans. 1856.) 

The mucous membrane is thrown into ridges by the bending of 
the tube, and presents an areolar or honeycomb appearance ; it is 
provided with tubular glands, as in the vas deferens, and is covered. 
by a flattened epithelium. 

End of vas deferens (fig. 176). Opposite the vesicula the vas 
deferens is increased in capacity, and is rather sacculated like the 
contiguous vesicle: but before it joins the tube of that body to 
form the common seminal duct, it diminishes in size, and becomes 
straight. In the mucous lining are numerous tubular glands like 
those of the intestine (Henle) ; and the epithelium is columnar as 
in the rest of the tube. 

Common seminal ducts (fig. 178, f). These tubes (right and left) 
are formed by the junction of the narrowed part or duct of the 
vesicula seminalis with the vas deferens of the same side. They 
begin opposite the base of the prostate, and are directed upwards 
and forwards through an aperture in the circular prostatic fibres, 
and along the sides of a hollow (vesicula prostatica), to open into 
the urethral tube. Their length is rather less than an inch, and their 
course is convergent to their termination close to each other in the 
floor of the urethra (p. 576). 

Structure. The wall of the common duct is thinner than that of 
the vesicula seminalis ; but it possesses similar coats. It is sur- 
rounded by longitudinal involuntary muscular fibres, which blend 
in the urethra with the submucous stratum. It possesses the same 
glands and epithelium as the dilated part of the vas deferens ; but 


at the end of the tube the mucous membrane wants glands and is 
smooth (Henle). 


THE BLADDER. 


After the bladder has been separated from the surrounding parts, 
its form and the extent of its different regions can be more con- 
veniently studied. 


Whilst the bladder is in the body, it is conical in shape, and rather 


STRUCTURE OF URINARY BLADDER. 


flattened from before backwards; but out of the body it is more 
circular than when in its natural position, and it loses that arched 
form by which it adapts itself in distension to the curve of the 
pelvis. 

If this viscus is moderately dilated, it measures about five inches 
in length, and three inches across (Huschke). Its capacity is 
greatly influenced by the age and sex, and by the habits of the 
individual. Ordinarily the bladder holds about a pint without in- 
convenience during life, though it can contain much more when 
distended. As a general rule 
it is larger in the female than 
in the male. 

Srructure. A muscular and 
a mucous coat, with an inter- 
vening .fibrous layer, exist in 
the wall of the bladder: at 
certain parts the peritoneum 
may be also enumerated as a 
constituent of the wall. The 
vessels and nerves are large. 

The imperfect covering of 
peritoneum has been described 
(p. 550). 

The muscular coat is formed 
of thin layers of unstriated 
muscular fibres, viz. an exter- 
nal or longitudinal, a middle 
or circular, and an internal or 
submucous. 

The longitudinal fibres (fig. 
177,') form a_ continuous 
covering, with the usual plexi- 
form disposition of the mus- 
cular bundles, and extend 
from apex to base. Above, 
some are connected with the 
urachus, and the subperito- 
neal fibrous tissue. Below, 
the posterior and lateral fibres 
enter the prostate ; whilst the anterior are attached to the fascia 
covering the prostate, with the exception of a fasciculus on each 
side, which is united to the back of the pubes through the anterior 
true ligament of the bladder. On the front and back of the bladder 
the muscular layer is stronger, and its fibres more vertical than 


* Muscular fibres of the bladder, prostate, and urethra. 1. External or 
longitudinal fibres of the bladder. 2. Circular fibres of the middle coat. 3. 
Submucous layer. 4. Muscular layer around the urethra. 5. Circular fibres 
of the prostate and urethra continuous with the circular of the bladder. 6, 7. 
Septum of the corpus spongiosum. 8. Corpus spongiosum. 9. Corpus caver- 
nosum. 10. Ureter. 
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on the lateral parts. Sometimes this outer layer of fibres is called 
forms detrusor urine from its action in the expulsion of the urine. 

Seausor The circular fibres (fig. 177, °) are thin and scattered on the body 

Thandie of the bladder ; but around the cervix they are collected into a 

continuous thick bundle, the sphincter vesicw, and are continuous before with 

Set oe the fibres of the prostate. When the fibres are hypertrophied, they 
project into the interior of the organ, forming the fasciculated 
bladder ; and in some bodies the mucous coat may be forced out- 
wards here and there between them, in the form of sacs, producing 
the sacculated bladder. 

Submucous The submucous stratum (fig. 177, *) forms a continuous layer over 

zabuke the lower half of the bladder, but its fibres are scattered above. In 

eeeat, the lower third of the viscus the fibres are longitudinal, and are 
se continued around the urethra, but they become oblique above that 
addition to point. At the back of the bladder the layer is increased in strength 

a by the longitudinal fibres of the ureters blending with it. The pro- 
jection of the uvula vesice is due to this submucous stratum. 

Strata are The muscular strata communicate freely, so that one cannot be 

enue. separated from another without division of the connecting bundles 
of fibres. In both sexes the disposition of the fibres is similar 
(Med. Chir. Trans., 1856). 

Fibrous Fibrous coat. A fibrous layer is placed between the muscular and 

moat mucous strata, and is enumerated as one of the coats of the bladder ; 
it is composed of areolar and elastic tissues as in other hollow 
viscera, in which the vessels and nerves ramify. 

ee Dissection. The bladder is now to be opened by an incision down 

' "the front ; and the cut is to be continued along the upper part of 
the prostate gland. 

Mucous coat The mucous membrane of the bladder is continuous posteriorly 
with the lining of the ureters, and anteriorly with that of the 
urethra. It is very slightly united to the muscular layer ; and it 

has folds is thrown into numerous folds in the flaccid state of the viscus, 

ae except over a small triangular surface behind the urethral opening. 

The membrane is of a pale rose colour in the healthy state soon 
after death. Its surface is studded with mucous follicles and 
branched glands, particularly towards the neck of the bladder. In 

Epithelium. the epithelium covering the surface are three kinds of cells :—the 
superficial are roundish and flattened; the middle are pyriform ; 
and the deeper are conical and cylindrical. 

Inte: o Objects inside the bladder. Within the bladder are the following 

~  hamed parts, viz., the orifices of the ureters and urethra, with the 
triangular surface (fig. 179). 

ees of Orifices. At the anterior part of the bladder is the orifice of the 

” urethra, surrounded by the prostate gland. The mucous membrane 

presents here some longitudinal folds; and the aperture is partly 

closed by a small prominence below, wula vesice, occasioned by a 

thickening of the submucous muscular and fibrous layer. This 

eminence is placed in front of the middle lobe of the prostate ; and 


from its anterior part a slight ridge is continued on the floor of the 
urethra. 


Glands. 


with the 
uvula. 


“— 
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About an inch and a half behind the orifice of the urethra, and Openings of 
rather more than that distance apart, are the two narrow openings oo 
of the ureters (fig. 179). These excretory tubes for the urine per- 
forate the wall of the bladder obliquely, lying in it for the distance 
of one third of an inch, so that the reflux of fluid through them 
towards the kidney is prevented as the bladder is distended. Each 
terminates by a slit-like opening in a prominence formed by sub- 
jacent muscular fibres. 

Triangular surface. Immediately behind the orifice of the urethra Trigone of 
is a smooth triangular surface, which is named trigone (trigonum ‘"° P!44er 
vesice). Its apex reaches the prostate, and its base the ureters. 

Its boundaries may be marked out by a line on each side from the how 
urethra to the ureter, and by a transverse one, behind, between the bowanaest 
openings of the ureters. This surface corresponds with the trian- part corre- 
gular space externally at the base of the bladder, between the pro- pe 
state in front and the vesicule and vasa deferentia on the sides. 

Over it the mucous coat is more closely united to the fibrous and 
muscular, so as to prevent the accidental folds occurring in the other 

parts of the empty bladder. 

Dissection. The arrangement of the fleshy fibres of the ureters To expose 
will come into view on the removal of the mucous membrane from UsCes of 
the lower third of the bladder. 

Ending of the fibres of the ureters. As soon as the ureter pierces Muscular 
the outer and middle coats of the bladder, its longitudinal fibres are (rot 
thus disposed :—the more internal and strongest are directed trans- 
versely, and join the corresponding fibres of the other urine tube ; 
whilst the remainder are continued down over the triangular surface, 
and blend with the submucous layer. 

Bloodvessels and nerves. The source of the vesical arteries, and Arteries ; 
the termination of the veins have been detailed (p. 563). The veins; 
vessels are disposed in greatest number about the base and neck of 
the bladder. Most of the nerves distributed to the bladder, though ple - 
supplied from the pelvic plexus of the sympathetic (p. 568), are sega 
derived directly from the spinal nerves. The lymphatics enter the Lymphatics, 
glands by the side of the internal iliac artery. 


THE URETHRA AND PENIS. 


Urerura (fig. 179). The tube of the urethra extends from the Urethra: | 
neck of the bladder to ‘the end of the penis, and has an average janrii a 
length of about eight inches ; but it is shorter by one inch during 
life (Thompson). It is supported by the prostate, the triangular apes 
ligament, and the spongy structure of the penis. The tube is uieae 
divided, as before said (p. 555), into a prostatic, a membranous, and into parts. 


a spongy part. 

Dissection. To open the urethra, let the incision through the upper How to. 
part of the prostate be continued onwards to the extremity along See 
the line of union of the urethral canal with the body of the pems. 

The prostatic part (fig. 179) is nearer the upper than the lower prostatic 
surface of the muscular mass surrounding it. It is one inch and a Put: 


« 
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quarter in length, and is altogether the widest portion of the 
urethral canal. Its form is spindle-shaped, for it is larger in the 
middle than at either end. Its transverse measurement at the neck 
of the bladder is a quarter of an inch; at its centre a line or two 
more ; and at the front rather less than at the back. 

Separating this part of the passage from the bladder is the emi- 
nence of the uvula vesice with its slight ridge. In front of this is 
a central longitudinal eminence of the mucous lining (d), about 
three quarters of an inch in length, and larger behind than before, 
which is prolonged anteriorly towards the membranous part of the 
canal, and is named crest of the urethra (veru montanum, caput 
gallinaginis) : it is formed like the uvula by a bundle of the sub- 
mucous muscular and fibrous tissue. In that crest of the mucous 
membrane, near its posterior extremity, is a slight hollow (e) named 
vesicula prostatica or sinus pocularis. 

The vesicula prostatica or utricle (fig. 178, g) is directed back- 
wards and downwards in the prostate, for a quarter of an inch, 


Fig. 178.* 


Sf NLP ye = 


passing beneath the middle and between the lateral lobes. Its 
orifice in the urethra is about a line wide, and its closed extremity 
is about as large again. Along the wall, on each side, is placed 
the common seminal duct (f), which terminates on or within the 
margin of the mouth of the sac; and if bristles are introduced 
into the common seminal duct behind the prostate, they will render 
evident the apertures. Small glands open on the surface of the 
mucous membrane lining the utricle. The vesicula is the remains 
of the united lower ends of the ducts of Miiller in the fetus, and 
represents the uterus in the female. 


* Section through the bladder, prostate, and ureth i 
; ra, to show the 
prostatica and the common seminal duct. on Bladder. b. Prostate se Sag 
prostatic part of the urethra. d. Vesicula seminalis, ¢. Vas deferens f. 
Common ejaculatory duct. yg. Vesicula prostatica. ac 
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On each side of the central crest is an excavation, which is named Prostatic 
the prostatic sinus (fig. 179, f). Into this hollow the greater number jniije. 


Fig. 179.* 


of the ducts in the prostate open; but the apertures of some are 
seen at the posterior part of the central eminence. 


* View of the lower part of the bladder and of the urethra laid open. a. 
Triangular surface of the bladder. 6. Openings of the ureters. c. Prostate, 
cut. d. Caput gallinaginis., e. Sinus pocularis, jf. Prostatic sinus, with 
PP 
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The membranous part of the urethra (fig. 179, g) is three quarters 
of an inch in length, and intervenes between the apex of the pro- 
state gland and the bulb (/:) of the corpus spongiosum urethra. In 
its interior are slight longitudinal folds. This is the narrowest 
portion of the whole tube, with the exception of the outer orifice, 
and measures rather less than a quarter of an inch across. It is 
the weakest of the three portions of the canal, and is supported by 
a thin stratum of erectile tissue, by a thin layer of unstriated cir- 
cular fibres (p. 430), and outside all by the constrictor urethra 
muscle. 

The spongy part (fig. 179, 7) reaches to the end of the penis. It 
is about six inches in length. And its strength depends upon a 
surrounding material named corpus spongiosum urethra. 

The average size of the canal is about a quarter of an inch in 
diameter, though at the vertical slit (meatus urinarius), by which 
it terminates on the glans penis, the tube is smaller than elsewhere. 
On a cross section it appears as a transverse slit, but in the glans, 
as a vertical interval. Two dilatations exist in the floor of the 
spongy portion:—One is close to the triangular ligament, being 
contained in the bulb or bulbous part of the urethra, and is named 
sinus of the bulb; the other is an elongated hollow, situate in the 
glans penis, which has been called fossa navicularis (n) from its 
shape. 

There are many small pouches or lacune (0) in the canal, as far 
back as the membranous part, which have their apertures turned 
towards the outer orifice of the urethra. One of these, larger than 
the rest, lacuna magna, is placed, generally, on the upper boundary 
or roof of the urethra, opposite the fossa navicularis. 

The ducts of Cowper’s glands (fig. 179, k) are two in number, 
and terminate, one on each side, on the floor of the urethra near the 
front of the bulb, but they are generally too small to be recognised. 

Mucous lining of the urethra. The mucous membrane of the urethra 
is continued into the bladder, as well as into the ducts opening into 
the canal, and joins in front the tegumentary covering of the glans 
penis. It is of a reddish colour in the spongy and membranous 
portions, but in the prostate it becomes whiter. In the spongy 
and membranous parts it is thrown into longitudinal folds during 
the contracted state of the penis. 

Its surface is studded throughout with follicles, and with the 
apertures of branched glands, which are lodged in the submucous 
tissue, and whose ducts are inclined obliquely forwards; and it is 
provided with papille towards the external orifice. Its epithelial 
covering is of the columnar kind, but near the meatus it becomes 
laminar. 


Submucous tissue. Beneath the mucous lining of the urethra is a 


openings of the glands of the prostate. g, Membranous part of the urethra. 
h. Cowper's glands, a duct from each opening into the urethra. 7. Spongy 
part of the urethra. &. Bulb of the urethra. J. Glans penis, and n, fossa 


ees 0. Openings of lacune and glands. 7. Corpus cavernosum of 
the penis, 
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stratum of longitudinal unstriated muscular fibres, mixed with 
elastic and fibrous tissues. It is continuous behind with the sub- 
mucous fibres of the bladder, and is joined in the prostate by the nature; 
muscular fibres accompanying the common seminal ducts. The 
stratum differs along the canal:—It is most developed in the pro- arrange- 
state, where it forms the projection of the crest ; in the membranous ot 
portion the muscular structure is less abundant; and in the spongy 
part fibrous tissue forms the greater portion of the submucous layer. 

In the prostatic and membranous divisions of the urethra there Erectile 
is, in addition, a thin enveloping layer of vascular or erectile tissue, healt 
which is continued backwards from the corpus spongiosum urethra 
to the neck of the bladder. 

STRUCTURE OF THE Pens. The form and the connections of the Penis 

- : ’ = “ - 5 +, - formed of 
penis having been described in page 555, the tissues of which it is two vascular 
composed remain to be noticed. If a section is made along one crectile 
side of the penis, it will show this body to be composed of two 
masses of spongy and vascular tissue (corpora cavernosa) incased 
in a fibrous covering, with an imperfect septum between them. 

Corpora cavernosa (fig. 179, 7). These bodies form the bulk of Corpora 
the penis, and are two dense cylindrical tubes of fibrous tissue, con- “V7 
taining erectile structure. Each is fixed behind by a pointed process, attached 
crus penis, to the upper part of the pubic arch for about an inch; eee 
and blends with its fellow in the body of the penis, after a distance pJenq to- 
of an inch and a half. There is a slight swelling on the crus, gether in 
called the bulb of the corpus cavernosum (Kobelt). sg 

Each corpus cavernosum is composed of a fibrous case with a 


The strue- 
cavernous or trabecular structure inside, with vessels in the intervals tures of 


which it 
consists. 


Fig. 180.* 


of the spongy mass. An incomplete median septum exists along 
the body of the penis. 5 
The fibrous case is a white, strong, elastic covering (ig. 180), A case 


* View of the fibres of the case of the corpus cavernosum. b. The external 
or longitudinal layer. @. Inner or circular fibres. 1. The pectiniform ee 
PP 
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from half a line to a line in thickness. Along the middle of the 
that sendsin penis a septal process is sent inwards from it; and numerous other 
processes: finer threads—the trabeculz of the spongy structure, are connected 
with its inner surface. 

fbresform It is formed of white shining fibres which are disposed in two 
ans layers, outer and inner. The outer stratum (fig. 180, 6) is formed 
of longitudinal fibres with close meshes. The inner stratum (fig. 
180, a) consists of circular fibres, with a like plexiform disposition; 
and the circular fibres of each cavernous body meeting in the 
middle line give rise to the septum penis. Both strata are in- 

separably united by communicating bundles. 
One septal The septal process (fig. 181) is placed vertically along the body 
— of the penis, and is thicker and more perfect behind than in front. 
Near the junction of the crura this partition 
Fig. 181.* divides the enclosed cavity into two parts; but 
as it reaches forwards it becomes less strong, 


which is im- and is pierced by elongated apertures, which give 


perfect ; it the appearance of a comb, from which the 
name septum pectiniforme is derived. Through 
the intervals in the septum the vessels in the 
how corpora cavernosa communicate. It is formed 
formed 


by the circular fibres of the fibrous case. 

The cavernous or trabecular structure is a net- 
work of fine threads, which fills the interior of 
the corpora cavernosa. Its processes are thinner 
towards the centre than at the circumference ; 
and the areolar spaces are larger in the middle 
and at the fore part of the contained cavity, 
than at the circumference or in the crura of the 
penis. In addition to white fibrous tissue, the 


and nume- 
rous bands 
and cords to Z_ 
form a net- 
work. 


In the cords 


ae Geen. trabecule contain elastic fibres, and unstriated 
muscular fibres (Miller), The spongy structure 
may be demonstrated by sections of the penis, 
after it has been distended with air and dried. 
Vessels. 


Bloodvessels. The bloodvessels of the penis 
are large in size, and serve to nourish as well 
as to minister to the function of the organ. 
Having entered the cavernous mass, they ramify in the trabecular 
structure. 

Source of The arteries of the corpora cavernosa are offsets of the pudic: 

the arteries; the chief branch (art. corp. cavernosi) enters at the crus, and runs 
forwards through the middle of the cavernous structure, distributing 
offsets; and the rest pierce the fibrous case along the dorsum of 
the penis. 

termination In the interior they divide into branches, which ramify in the 

eit ae trabecule (fig. 182, a), becoming finer, until they terminate in very 
minute branches, which open into the veins in the intertrabecular 


* Pectiniform septum of the penis. @. Apertures in the partition. 0. 
Separate fibrous processes like the teeth of a comb, which are formed by the 
cireular fibres. 
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spaces without the intervention of capillaries. Some of the finest: 
twigs end in tufts of short, slightly curled and dilated vessels—the 
helicine arteries of Miller (fig. 182, e), which project into the inter- helicine 
trabecular spaces, and are imbedded in the thin coat of the veins “@™s 
G J): with the extremities of these twisted vascular bodies fine 
fibrous processes are connected. The helicine arteries exist in 
greatest number at the posterior part of each corpus cavernosum. 

The veins fill the interstices of the areolar structure, and anas- Veins are 
tomose freely together to form venous plexuses ; and into them breast 
the terminal branches of the arteries pour their contents. By means uses: 


Fig. 182.* 


of the apertures in the septum the veins of opposite sides commu- 
nicate freely. The erectile condition of the corpus cavernosum is 
produced by the distension of the plexuses. 

The chief veins of the corpus cavernosum escape at the crus penis ending of 
with the artery, and join the pudic vein ; but others issue along the "'°"" 
upper and under aspects, to end in the dorsal vein and the prostatic 
plexus. 

Corpus spongiosum urethre (fig. 177). This constituent part of the Spongy 
penis surrounds the urethra, but not equally on all sides ; for at een 
the bulb only a thin stratum is above the canal, whilst at the glans 
penis (fig. 179, 7) it is placed chiefly above the urethral tube. Pos- 
teriorly an offset of the corpus spongiosum is continued beyond the 
bulb around the urethra. 

Structure. The tissue of the corpus spongiosum is similar to that its structure 
of the corpus cavernosum : thus it consists of a fibrous tunic en- fone” 
closing a trabecular structure and bloodvessels. 

The fibrous covering is less dense and strong than in the corpora The fibrous 


cavernosa, and consists only of circular fibres. A septal piece (fig. °°’ 


* Magnified view of the trabecular structure and arteries of the penis. a. 
Branch of an artery and its ramifications in the bands of the spongy structure 
of the penis, &. c. Trabecular structure. e. A tuft of the twisted or helicine 
arteries. The dark shadowing, f, represents a vein incasing the bundle of 


vessels (Miller). 
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177, ®) projects inwards from it in the middle line, opposite the tube 
of the urethra; this is best marked for a short distance in front of 
the bulb, and assists in dividing that part into two lobes. The 
trabecular bands are much finer, and more uniform in size than in 
the corpora cavernosa. 

Bloodvessels. The arrangement of the bloodvessels in the erectile 
structure of the corpus spongiosum is similar in the bulb to that in 
the corpora cavernosa ; but in the rest of the spongy substance the 
arteries are said to end in capillaries in the usual way. The helicine 
terminations of the arteries are absent from the glans penis, where 
the veins form a very close and regular plexus. 

The arteries are derived from the pudic on each side :—one, 
artery of the bulb, enters the bulb behind ; and several in front, 
offsets of the dorsal artery, penetrate into the glans. Kobelt des- 
cribes another branch to the bulb at the upper aspect. 

Most of the veins, including those of the glans, end in the large 
dorsal vein of the penis, some communicating with veins of the 
cavernous body : others issue from the bulb, and terminate in the 
pudic vein. 

Nerves and lymphatics. The nerves of the penis are large and are 
supplied by both the spinal and sympathetic nerves: on the glans 
penis they are furnished with Pacinian bodies. The superficial 
lymphatics of the integuments, and those beneath the mucous 
membrane of the urethra, join the inguinal glands; the deep ac- 
company the veins beneath the arch of the pubes, to end in the 
lymphatic glands in the pelvis. 


THE RECTUM. 


Dissection. The rectum is to be washed out, and then distended 
with tow ; and the peritoneum and the loose fat are to be removed 
from it. 

The lower end of the large intestine, which is contained in the 
pelvis, is not sacculated like the colon, but is smooth on the surface, 
the longitudinal bands of the colon being absent from it. 

It is about eight inches in length; and its average diameter is 
that of the sigmoid flexure of the colon. Its size is uniform as far 
as the lower extremity, where it is dilated, particularly in old 
people ; but at the aperture of termination in the anus the gut is 
smaller than elsewhere. 

Structure. The rectum contains in its wall a peritoneal, a muscular, 
a mucous, and a submucous stratum ; and the muscular and mucous 
layers have certain characters which distinguish this part of the 
intestinal tube. 

The peritoneum forms but an incomplete covering, and its arrange- 
ment is referred to in the description of the connections of the 
pelvic viscera (p. 552). 

The muscular coat consists of two planes of pale or unstriated 
fibres, viz., a superficial or longitudinal, and a deep or circular, 
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The longitudinal, continuous with those in the bands on the colon, has longi- 
are here diffused to form a stratum around the gut. The etrenlar *2Sinel 
describe arches around the intestine, and become thicker and str onger OR 
towards the anus, where they are collected in the band of the 

internal sphincter muscle. 

The mucous coat is more moveable than in the colon, and re- Mucous 
sembles in this respect the lining of the cesophagus; it is also °° 
thicker and more vascular than in the rest of the lar ge intestine. bee 

When the bowel is contracted the mucous lining is thrown into folds in it; 
numerous accidental folds ; but some near the anus are longitudinal, 
enclosing submucous muscular fibres, and form the colwmns of 
Morgagni. There are other three permanent folds (Houston) which some are 

: 5 - = : permanent. 

are half an inch or less in depth, and contain circular fibres of the 
gut. The most constant of these is about three inches from the 
anus, on the front of the rectum, opposite the base of the bladder ; 
another is placed on the right side of the intestine, towards the top ; 
and the third is on the left side, midway between the other two. 
These folds will be seen by laying open the gut along the side, 
provided it is tolerably fresh. 

The mucous membrane has the same general structure as in the Structure. 
colon, but towards the anus the secretory apparatus gradually dis- 
appears. 

Bloodvessels. The arteries are supplied from three different sources, Arteries, 
viz., superior hemorrhoidal of the inferior mesenteric, middle hemor- 
rhoidal of the internal iliac, and inferior hemorrhoidal of the internal 
pudic. All three sets anastomose on the lower end of the gut, and arrangement 

of superior 
only the upper hemorrhoidal, which is the largest, requires further jemorrnoi- 
notice. The final branches of this artery (p. 564), about six in 44. 
number, pierce the muscular layer three inches from the anus, and 
descend between the mucous and muscular coats as far as the 
internal sphincter, where they unite in loops just within the anus. 

The veins are deficient in valves, and communicate freely, like the Me ee 
arteries, in a plexus between the muscular and mucous coats, around yalves. 
the lower end of the gut. Above, they join the inferior mesenteric 
vein, and through it reach the vena porte ; and, posteriorly, they 
pour some blood into the internal iliac vein by the middle hamor- 
rhoidal branch. 

Nerves and lymphatics. The nerves of the intestine are obtained Nerves. 
from the sympathetic ; and those of the sphincter come from the 
spinal cord. The lymphatics terminate in the chain of glands on lymphatics. 


the sacrum. 


Section VI. 
ANATOMY OF THE FEMALE VISCERA. 


In the pelvis are contained the viscera, alike in both sexes, viz. ee inh 
the bladder, urethra, and rectum ; and dings special to the female, P 
or the organs of generation. 
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Dissection. The contents of the pelvis are to be removed, together 
with the genital organs. For this purpose the student should keep 
the scalpel close to the osseous boundary of the pelvic outlet, to 
avoid injuring the end of the rectum; and he should also detach the 
crus of the clitoris from the bone. 

After the parts are taken from the body, the rectum is to be 
separated from the uterus and the vagina, but the rest of the viscera 
may remain united until after the genital organs are examined. The 
bladder and rectum may be moderately distended ; and the fat and 
areolar tissue are to be removed from the viscera. 


GENITAL ORGANS. 


The genital organs consist of the following parts :—the mons 
Veneris and external labia, the clitoris and internal labia, and the 
vestibule with the meatus urinarius. Within the external labia is 
the aperture of the vagina, with the hymen. Sometimes the term 
vulva or pudendum is applied to these parts as a whole. 

Mons Veneris and labia pudendi. In front of the pubes the integu- 
ment is covered with hair, and is raised into a slight eminence,— 
mons Veneris, by a layer of subjacent fat. 

Extending downwards from the prominence are two folds of 
integument, the labia pudendi (labia majora), which correspond with 
the scrotum in the male. Above and below, the labia are united, 
the points of junction being named commissures ; and between them 
is an interval called rima. The labia decrease in thickness inferiorly ; 
they are covered externally with a few hairs, but are lined internally 
with mucous membrane. In them is a dartoid tissue resembling 
that in the male scrotum. 

Within the lower commissure of the labia is a small thin transverse 
fold of integuments named fourchette, or franulum; and between 
this fold and the lower commissure is an interval—the fossa 
navicularis. 

Clitoris and nymphe. Beneath the upper commissure of the labia 
majora is the projection of the clitoris, with the nymph or smaller 
labia descending from it. 

Dissection. To see the clitoris, the integuments forming the 
upper commissure must be removed; and, after the body of the 
organ has been laid bare, the crura, one on each side, are to be 
followed outwards. 

The clitoris (fig. 183, 6) is a small erectile body, and is the repre- 
sentative of the penis. It has the same composition as the penis, 
except that the urethra is not continued below it. Its anterior 
extremity is terminated by a rounded part or glans (c), and is 
covered by a fold of the skin corresponding with the prepuce of 
the male. 

In its structure this organ resembles the penis in the following 
particulars :—it consists of corpora cavernosa, which are attached 
by crura (one on each side (a) ) to the pubic arch, and are blended 
in the body. Along the middle is an imperfect pectiniform septum 
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Further, it possesses a portion of corpus spongiosum, but this corpus 
structure is limited to the glans clitoridis (c). SPONg;0SaI2, 


Structure. The outer fibrous casing and the septum are alike in se erectile 
issue. 


both penis and clitoris ; and in the interior of the clitoris is an 
erectile tissue, like that in the male organ (p. 580). 

The bloodvessels of the corpus cavernosum are like those of the 
penis; and the glans receives the ending of the dorsal artery 
(p. 441). 

The nymphe (fig. 184, ©) (labia minora) are two folds of mucous Labia mi- 
membrane, which descend from the end of the clitoris, one on each 20" 7"F 
side of the orifice of the vagina; they are continuous above with prepuce. 
the preputial covering of the glans, and extend down about one 
inch and a half. The inner surface is continuous with the lining 
of the vestibular space and vagina, and the outer, with the exter- 
nal labium. Bloodvessels are contained in each fold. 

Vestibule and orifice of the urethra. Within the nymphe, between Vestibule. 
the clitoris above and the vagina below, is an interval, about one 
inch and a half deep, which is called the vestibule. In the middle Opening of 
line of the vestibular space is the round orifice of the urethra, which ‘® "7" 
is placed in a median eminence about one inch below the clitoris, 
and near the aperture of the vagina. 

Orifice of the vagina (fig. 184), and the hymen. The aperture of persis of 
the vagina is close below the meatus urinarius, and varies much in a 
size. In the child, and in the virgin, it is partly closed below by a 
thin semilunar fold of mucous membrane, named the hymen. After 
the destruction of that membrane small irregularly-shaped projec- Hymen and 
tions, caruncule myrtiformes, exist around the opening of the vagina. carunculze. 


* Representation of the clitoris. @. Crus, and }, body of the corpus 
cavernosum. c. Glans clitoridis. The lower figure shows the structure on a 


vertical section ; the same letters refer to like parts. 
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Mucous membrane. The mucous covering of the external genitals 
is furnished throughout with papillae, but these are largest on the 
labia minora and the clitoris. Its epithelium is laminar. 

Sebaceous glands open on the contiguous surfaces of the labia 
majora and minora, and beneath the prepuce ; and mucous glands 
and follicles exist on the vestibule and the inner surface of the 
nymph. 


GENERATIVE ORGANS. 


The generative organs are the uterus and vagina, and the ovaries 
with the Fallopian tubes. 

Dissection. The viscera are now to be separated, so that the bladder 
and the urethra may be together, and the vagina and the uterus 
remain united. The bladder is to be set aside for subsequent use. 
The surface of the vagina and the lower part of the uterus should be 
cleaned ; but the peritoneal investment of the latter is to be left 
untouched for the present. 


THE VAGINA. 


The tube of the vagina is connected with the uterus at one end, 
and with the vulva at the other (fig. 173,*). It has a curved course 
between the two points mentioned ; and the anterior and posterior 
walls are not equal in length, for the former measures about four 
inches, and the latter five or six. 

In the body the vagina is flattened from above downwards, so 
that the opposite surfaces may be in contact, but the upper end is 
rounded where it is joined to the uterus. Its size varies at different 
spots :—thus the external orifice which is surrounded by the con- 
strictor vagine muscle is the narrowest part ; the middle portion 
is the largest ; and the upper end is intermediate in dimensions be- 
tween the other two. 

After the vagina has been laid open by an incision along the 
upper wall, the position of the uterus in that wall, instead of the 
extremity of the passage, may be remarked ; and the tube may be 
seen to extend higher on the posterior than the anterior aspect of 
the cervix uteri. On the inner surface, towards the lower part, is 
a slight longitudinal ridge both in front and behind, named columns 
of the vagina. Before the tissue of the vagina has been distended, 
other transverse ridges or ruge pass between the columns. The 
wall of the vagina is thicker anteriorly around the urethra than at 
any other part of the canal. 

Structure. The vaginal wall is formed by a spongy erectile tissue, 
covered externally by a layer of unstriated muscle, and lined by 
mucous membrane. At its lower end the tube is surrounded by a 
band of the fibres of the sphincter vagine muscle (p. 434). 

The erectile tissue is more abundant at the ends than the middle 
of the vagina, and is greatest in quantity below where it gives in- 
creased thickness to the wall. Two masses, one on each side of 
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the opening of the vagina, have been described as the semi-bulbs 
by Taylor (bulbi vestibuli, Kobelt, fig. 184,@). These are elongated 
bundles of plexiform veins, enclosed in fibrous membrane ; they connee- 
are about an inch in length from above down, and are situate one ""*? 
on each side of the vestibule, where they are covered on the outer 
side by the constrictor vaginz (4). At the upper end each is pointed, 
and communicates with the vessels of the clitoris: and at the lower 
rounded extremity it joins the venous plexus of the vagina. 
These bodies would answer to the divided bulb of the corpus Tey Gos 


spongiosum urethre in the male, each lateral half being thrust aside the pum ot 
the male. 


Fig. 184.* 


in the female towards the crus clitoridis by the large aperture of 
the vagina. 

The mucous membrane is continued through the lower aperture to Mucous 
join the integument on the labia majora, and through the os uteri, yo" 
at the opposite end, to the interior of the uterus. Many muciparous vagina. 
glands and follicles open on the surface, but these are in greatest 
abundance at the upper part. Conical and filiform papille exist on 
the membrane ; and a laminar epithelium gives a covering to it. 

The muscular layer is outside the erectile structure and consists Muscular 
of longitudinal fibres. Some reach all along the vagina; others, and ee 
these are the strongest, only as far upwards as the recto-vesical 
fascia, to which they are attached on each side. Above they end in 
the superficial layer of the uterus, and in the subperitoneal fibrous 
tissue ; and below in the subdermic tissue. 

Bloodvessels and nerves. The arteries are derived from the vaginal, Atteries. 
uterine, and vesical branches of the internal iliac. The veins form Veins are 
a plexus around the vagina, as well as in the genital organs, and ?*"°™ 
open into the internal iliac vein. For a description of the nerves, Nerves. 


see page 568. 


* Venous plexuses of the genital organs and opening of the vagina (Kobelt). 
A. Sphincter vagine muscle. B. Clitoris. ¢. Nymph». a. Semi-bulbs or 
bulbi vestibuli. 6. Venous plexus continuous with veins of the clitoris (pars 
intermedia, Kobelt). c. Dorsal vein of the clitoris. 
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Lymphatics. The lymphatics accompany the bloodvessels to the glands by the 
side of the internal iliac artery. 

Two glands Glands of Bartholin. On the outer part of the vagina, near the 

Popa © lower end, are two small yellowish glandular bodies, one on each 
side, which represent Cowper’s glands in the male. Lach is about 
as large as a small bean ; and its duct is directed forwards to open 
on the inner aspect of the nympha of the same side. The duct 


resembles that of Cowper’s gland in its structure (p. 430). 


THE UTERUS. 


Uterus. The uterus or womb is formed chiefly of unstriated muscular 
fibres. Its office is to receive the ovum, and to retain for a fixed 
period the developing fetus. 

Form ; This viscus in the virgin state is somewhat pear-shaped, the body 
being flattened (fig. 185), and possesses inferiorly a rounded narrow 
part or neck. 

dimensions. | Before impregnation the uterus measures about three inches in 
length, two in breadth at the upper part, and an inch in greatest 
thickness. Its weight varies from an ounce to an ounce and a half. 
But after gestation its size and volume exceed always the measure- 
ments here given. 

Upperend. The upper end is convex, and is covered by peritoneum : the term 
fundus is applied to the part of the organ above the attachment of 
the Fallopian tube (e). 


ee The lower end is small and rounded, and in it is a transverse 
small ; aperture of communication between the uterus and the vagina, 
has an named os uteri (os tincew): its margins or lips (labia) are smooth, 
opening. 


and anterior and posterior in situation, but the hinder one is the 
longest. Towards the lower part the uterus is constricted, and this 
Neck. diminished portion is called the neck (0) of the uterus (cervia uteri) ; 
it is surrounded by the vagina, and is covered by this tube to a 
greater extent behind than in front. The neck is about half an inch 
in length, and gradually tapers towards the extremity. 

The body (a) of the uterus is more convex posteriorly than ante- 
riorly, and decreases in size down to the neck. It is covered on both 
aspects by the peritoneum, except at the lower part in front (about 
wition and. half an inch), where it is connected to the bladder. To each side, 
parts. which is straight, the parts contained in the broad fold of the peri- 
toneum are attached (fig. 173) :—viz., the Fallopian tube at the top 
(at) ; the round ligament (x), rather below and before it ; and the 
ovary (1), and its ligament below and behind the others. 


Body : 


Ome are Dissection. To examine the interior of the uterus, a cut is to be 
made along the anterior wall from the fundus to the os uteri; and 
then some of the thick wall is to be removed on each side of the 

middle line to show the contained cavity. ) 

ci aa The thickness of the uterine wall is greatest opposite the middle 


of the body. It is greater at the centre than at the angles of the 


fundus (fig. 185), the wall becoming thinner towards the attach- 
ment of the Fallopian tubes. 
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Interior of the wterus (fig. 185). Within the uterus is a small space, Im the 
which is divided artificially into two—that of the body, and that ™" 
of the neck. 

The space occupying the body of the viscus (c) is triangular in isa trian- 
form, and is larger than the other. Its base is at the fundus, where patos 
it is convex towards the cavity, and the angles are prolonged to- : 
wards the Fallopian tubes. The apex is directed downwards, and which is 
joins the cavity in the cervix by a narrowed circular part, isthmus, een 
which may be narrower than the opening of the uterus into the i 
vagina. 

The space within the neck (d) terminates inferiorly at the os anda 
uteri, and is continuous above with the space within the body. It eng 


is larger at the middle than at either end, being spindle-shaped, space in 


Fig. 185.* 
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and is somewhat flattened like the cavity of the body. Along both 

the anterior and the posterior wall is a longitudinal ridge; and 

other ridges (rug@) are directed obliquely from these on each side: Im the neck 
this appearance has been named arbor vite uterinus. In the intervals #2 Tses of 
between the ruge are mucous follicles, which sometimes become vite. 
distended with fluid, and give rise to rounded clear sacs. 

SrructuRE. The dense wall of the uterus is composed of layers Uterus is a. 
of unstriated muscular fibre, intermixed with areolar and elastic me 
tissues, and large bloodvessels. On the exterior is the peritoneum ; 
and lining the interior is a thin mucous membrane. 

The muscular fibres can be demonstrated at the full period of There are 
gestation to form three strata in the wall of the uterus, viz., ex- ete Hae 
ternal, internal, and middle :— 

The external layer contains fibres which are mostly transverse ; externai, 
but at the fundus and sides they are oblique, and are more marked 
than along the middle of the organ. At the sides the fibres con- 
verge towards the broad ligament; some are inserted into the sub- 


* Interior of the uterus, with a posterior view of the broad ligament and 
the uterine appendages. a. Body, and b, neck of the uterus. c. Cavity of 
the body, and d, of the neck. e. Fallopian tube, and /, its trumpet-shaped 
end. g. The fimbria attached to the ovary. h, Ovary, and %, ligament of 
the ovary. &. Parovarium. 
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peritoneal fibrous tissue ; and others are continued into the Fallopian 
tube, the round ligament, and the ligament of the ovary. 

The internal fibres describe circles around the openings of the 
Fallopian tubes, and spread from these apertures till they meet at 
the middle line. At the neck of the uterus they are arranged in a 
transverse direction. 

The middle or intervening set of fibres are more indistinct than 
the others, and have a less determinate direction. 

The mucous lining of the uterus is continued into the vagina at 
one end, and into the Fallopian tubes at the other. 

In the body of the uterus it is of a reddish-white colour, and is 
thin, smooth, and adherent, but without papilla. Like the mucous 
membrane of the intestine, it possesses tubular glands, which may 
be either straight and simple, or twisted and branched; they are 
lined by ciliated epithelium, and their minute apertures are scattered 
over the surface. 

In the cervix uteri, between the ruge, mucous follicles and glands 
are collected, and near the outer opening are papilla. 

The epithelial covering of the mucous membrane consists of a 
single layer of cells, which are columnar and ciliated throughout the 
cavity of the uterus. 

The bloodvessels of the uterus are large and tortuous, and occupy 
canals in the uterine substance, in which they communicate freely 
together. The arteries are furnished from the uterine and ovarian 
branches (p. 564). 

The veins correspond with the arteries: they are large in size, 
and form plexuses in the uterus. 

The nerves are derived from the sympathetic (p. 568), and are 
very small in proportion to the size of the uterus: in the cervix 
they are traced to the papillee. 

Lymphatics. One set accompanies the uterine vessels to the glands 
on the iliac artery. Another set issues from the fundus, enters the 
broad ligament, and accompanies the ovarian artery to the glands 
on the aorta: the last are joined by lymphatics of the ovary and 
Fallopian tube. 

Round ligament of the uterus (fig. 173, N). This firm cord sup- 
ports the uterus, and is contained partly in the broad ligament, and 
partly in the inguinal canal. It is about five inches in length, and 
is attached to the upper part of the uterus close below, and anterior 
to the Fallopian tube. A process of the peritoneum accompanies it 
in the inguinal canal, and remains pervious sometimes for a short 
distance. 

The ligament is composed of unstriated muscular fibres, derived 
from the uterus, together with vessels and areolar tissue. 


OVARIES AND FALLOPIAN TUBES. 


Ovary (fig. 185). The ovaries are two bodies, corresponding with 


the testes of the male. They are contained in the broad ligaments 
of the uterus, one in each. 


STRUCTURE OF OVARY. 591 ° 


Each ovary is of an elongated form, and somewhat flattened from form and 
above down. It is of a whitish colour, with either a smooth or a ‘ee 
scarred surface. Its volume is variable ; but in the virgin state it 
is about one inch and a half in length, half that size in width, and dimensions 
a third of an inch in thickness. Its weight varies from one to two and weight. 
drachms. 

The ovary is placed at the back of the broad ligament, and is Connec- 
connected with that membrane by its anterior margin, where the es 
vessels enter the stroma. Its outer end (g) is rounded and is con- 
nected with one of the fimbriz at the mouth of the Fallopian tube. 

The inner extremity is narrowed, and is attached to the side of the 
uterus by a fibrous cord (¢),—the ligament of the ovary, below the 
level of the Fallopian tube and round ligament. 

Structure. The ovary consists of a stroma of areolar tissue con- Glandular 
taining small sacs named Graafian, and the whole is enclosed within ™ S™cture. 
a fibrous tunic. The peritoneum surrounds it except at the attached 
margin. 

The fibrous coat is adherent to the contained stroma. Along the A fibrous 
attached margin of the ovary is a slit, by which the vessels and a 
nerves enter. Sometimes a yellow spot (corpus luteum), or some Stroma. 
cicatrices, may be seen in this covering. 

Stroma (fig. 186). The substance of the ovary is spongy, vascular, Stroma, 
and fibrous. At the centre the fibres radiate from the hilum towards fibrous and 
the circumference. But at the exterior isa granular material (cortical 8" 
layer) which contains very many small cells, about ~4,>th of an inch with cells. 
in size ;—the nascent Graafian vesicles. 

The Graafian vesicles or ovisacs (fig. 186) are round and trans- Graafian 
parent cells, scattered through the stroma of the ovary below the Y!le 
cortical layer. During the child-bearing period some are larger than 
the rest (a); and of this larger set 
ten to thirty, or more, may be counted Fig. 186.* 
at the same time ; these vary in size 
from a pin’s head to a pea. The 
largest are situate at the circumfer- 


2 size and 
ence of the organ, and sometimes number. 
they may be seen projecting through 
the fibrous coat. 

Each consists of a transparent coat boats 


with a fluid inside. The coat of the 
vesicle named ovi-capsule (tunica 
fibrosa), is formed of fine areolar 
tissue, and is united to the stroma 
of the ovary by bloodvessels, which 
ramify in the wall. Lining it is a layer of nucleated granular 
cells—the membrana granulosa, which is thickened at one spot, and 
surrounds the ovum as the discus proligerus (Von Baer), fixing it contents. 
to the wall. The fluid in the interior is transparent and albumi- 


* Ovary during the child-bearing period laid open. «@. Graafian vesicles 
in different stages of growth. 0. Plicated body remaining after the escape of 


the ovum (Farre). 
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nous; it contains the minute ovum, together with molecular 
granules. 

When the Graafian vesicle is matured it bursts on the surface of 
the ovary, and the contained ovum escapes into the Fallopian tube. 
After the shedding of the ovum the ruptured vesicle gives origin 
to a yellow substance, corpus lutewm, which finally changes into a 
cicatrix (0). 

Bloodvessels and nerves. The ovarian artery pierces the ovary at 
the anterior or attached border, and its branches run in zigzag lines 
through the stroma, to which and the Graafian vesicles they are 
distributed. The veins begin in the vesicles and the texture of the 
ovary, and after escaping from its substance, form a plexus (pam- 
piniform) within the fold of the broad ligament. The nerves are 
derived from the sympathetic on the ovarian and uterine vessels. 

Appendage to the ovary (fig. 185, &) (Parovarium, Organ of Rosen- 
miiller). On holding up the broad ligament of the uterus to the 
light, a collection of small tortuous tubules will be seen between 
the ovary and the Fallopian tube. This is the remnant of the upper 
part of the Wolffian body of the fetus ; it is about one inch broad, 
with its base to the Fallopian tube, and apex to the attached part 
of the ovary. The small tubes are from twelve to twenty in number ; 
at the wider end they are joined more or less perfectly by a tube 
crossing the rest, which is prolonged sometimes a short way into 
the broad ligament. Each tube is a closed fibrous capsule with a 
clear fluid within, and with a Jining of epithelium. 

FALLOPIAN TubEs (fig. 185, ¢). Two in number, one on each side, 
they convey the ova from the ovaries to the uterus, and correspond 
in their office with the vasa deferentia in the male. 

Each is about four inches in length: cord-like at the inner end, 
where it is attached to the upper part of the uterus, it increases in 
size towards the outer end, and terminates in a wide extremity (f), 
like the mouth of a trumpet. This dilated end is fringed, and the 
pieces are called fimbrie. When the fimbriated end is floated out 
in water, one of the processes (g) may be seen to be connected 
with the outer end of the ovary. In the centre of the fimbrie is a 
groove leading to the orifice of the Fallopian tube. 

On opening the tube with care, the size of the contained space, 
and its small aperture into the uterus can be observed. Its canal 
varies in size at different spots :—the narrowest part is at the orifice 
into the uterus (ostium uterinum), where it scarcely gives passage 
to a fine bristle ; towards the outer end it increases a little, but it 
is rather diminished in diameter at the outer aperture (ostium 
abdominale). 

Structure. This excretory tube has the same structure as the uterus 
with which it is connected, viz., a muscular layer covered externally 
by peritoneum, and lined by mucous membrane. 

The muscular coat is formed of an external or longitudinal, and 
an internal or circular layer ; both these are continuous with similar 
strata in the wall of the uterus. 

The mucous membrane forms some longitudinal folds, particularly 
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at the outer end. At the inner extremity of the canal it is continued 
into the mucous lining of the uterus, but at the outer end it joins is continu- 
the peritoneum. <A columnar and ciliated epithelium covers the ee 
surface, as in the uterus, and is said by Henle to be detected on the 
outer surface of the fimbria. 

The bloodvessels and nerves are furnished from those supplied to Vessels. 
the ovary and uterus. 


THE BLADDER, URETHRA, AND RECTUM. 


BuLappER. The peculiarities in the form and size of the female Anatomy of 
bladder have been detailed in the description of the connections of?!“ 
the viscera of the female pelvis (p. 560). For a notice of its struc- 
ture, the anatomy of the male bladder is to be referred to (p. 573). 

Dissection. To prepare the bladder, distend it with air, and remove Preparation 
the peritoneal covering and the loose tissue from the muscular fibres. °'™ 

After the external anatomy of the bladder and urethra has been open it. 
learnt, they are to be slit open along the upper part. 

Urerura. The length and the connections of the excretory tube Length of 
are given in page 560. aan 

The average diameter of the urethra is rather more than a quarter Size ; 
of an inch, and the canal is enlarged and funnel-shaped towards 
the neck of the bladder: near the external aperture is a hollow in 
the floor. In consequence of not being surrounded by resistant it can be 
structures, the female urethra is much more dilatable than the oa 
corresponding passage in the male. 

Structure. Like the urethra of the male, it consists of a mucous Tube like 
coat, which is enveloped by a plexus of bloodvessels, and by mus- jn” 
cular fibre. 

The muscular layer extends the whole length of the urethra. Its Muscular 
fibres are circular, corresponding with the prostatic enlargement in yt nr 
the other sex, and continuous behind with the middle layer of the 
bladder. In the perineal ligament this stratum is covered by the 
constrictor urethree as in the male (p. 435). 

The mucous coat is pale except near the outer orifice. It is Mucous 
marked by longitudinal folds ; and one of these, in the floor of the ee ‘ 
canal, resembles the median crest in the male urethra (p. 576). floor" ah 
Around the outer orifice are some mucous follicles ; and towards follicles and 
the inner end are tubular mucous glands, whose apertures are 8! 
arranged in lines between the folds of the membrane. A laminar 
epithelium is spread over the surface, and beneath it are deeper epithelium. 
conical cells as in the bladder. 

A submucous stratum of longitudinal elastic and muscular tissues Submucous 
lies close beneath the mucous membrane, as in the male. beat 

Dissection. The rectum may be prepared for examination by dis- Preparation 
tending it with tow, and by removing the peritoneal covering and ores 
the areolar tissue from its surface. 

Recrum. The structure of the rectum is similar in the two sexes; Rectum like 
and the student may use the description in the Section on the viscera Cnt oe the 
of the male pelvis (p. 572). 

QQ 
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Section VII. 
INTERNAL MUSCLES OF THE PELVIS. 


Two muscles, the pyriformis and obturator internus, have their 
origin within the cavity of the pelvis. 

Dissection. Take away any fascia or areolar tissue which may 
remain on the muscles; and define their exit from the pelvis,—the 
pyriformis passing through the great sacro-sciatic notch, and the 
obturator through the small notch of the same name. On the right 
side the dissector may look to the attachment of the levator ani 
muscle to the pubic part of the hip-bone. 

The PYRIFORMIS MUSCLE is directed outwards through the great 
sacro-sciatic notch to the great trochanter of the femur. The muscle 
has received its name from its form. 

In the pelvis the pyriformis arises by three slips from the second, 
third, and fourth pieces of the sacrum, between the anterior aper- 
tures, and from the lateral part of the bone external to those holes ; 
as it passes from the pelvis, it takes origin also from the surface of 
the hip-bone forming the upper part of the large sacro-sciatic notch, 
and from the great sacro-sciatic ligament. From this origin the 
fibres converge to the tendon of insertion into the trochanter. (Dis- 
section of the Buttock.) 

The anterior surface is in contact with the rectum on the left side, 
with the sacral plexus, and with the sciatic and pudic branches of 
the internal iliac vessels. The opposite surface rests on the sacrum, 
and is covered by the great gluteal muscle outside the pelvis. The 
upper border is near the hip-bone, the gluteal vessels and the supe- 
rior gluteal nerve being between ; and the lower border is contiguous 
to the coceygeus muscle, the sacral plexus, and the sciatic and pudic 
vessels intervening. 

Action. The pyriformis belongs to the group of external rotators 
of the hip-joint ; and its use will be given with the description of 
the rest of the muscle in the dissection of the Buttock. 

The OBTURATOR INTERNUS MUSCLE has its origin in the pelvis, and 
insertion at the great trochanter of the femur, like the preceding ; 
but the part outside is almost parallel in direction with that inside 
the pelvis. 

The muscle arises by a broad fleshy attachment from the obtura- 
tor membrane, except a small part behind; from the pelvic fascia 
covering its surface ; slightly from the bone anterior to the thyroid 
hole, but from all the smooth inclined surface of the pelvis behind 
and above that aperture, though opposite the small sacro-sciatic 
foramen a thin layer of fat separates the fleshy fibres from the bone. 
The fibres are directed backwards and somewhat downwards, and 
end in three or four tendinous pieces, which turn over the sharp 
edge of the hip-bone corresponding with the small sacro-sciatic 
notch. Outside the pelvis the tendons blend into one, which is 
inserted into the great trochanter. 
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The muscle is in contact by one surface with the wall of the Part of 
pelvis and the obturator membrane ; by the other surface with the cs 
pelvic fascia, and towards its lower border with the pudic vessels cavity. 
and nerve. 

Action. The muscle draws the trochanter towards the back of the Use as 
hip-bone over which it bends, and rotates out the hip-joint. For Ofer! 
further notice of its use, see the dissection of the Buttock. 

Coccyerus Muscre. The position and the connections of this Coccygeus 
muscle may be studied with advantage in the interior of the pelvis. ™"* 


The muscle is described at p. 547. 
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The following are the articulations between the bones of the pel- Outline of 
vis :—The several pieces of the sacrum and coccyx are united with pga" 
one another. The sacrum is joined at its base to the last lumbar 
vertebra, at its apex to the coccyx, and laterally to the two innomi- 
nate bones. And the innominate bones are connected together in 
front, as well as to the sacrum and the spinal column posteriorly. 

Unton oF Pieces or Sacrum AnD Coccyx. Whilst the pieces of 
the sacrum and coccyx remain separate they are articulated as in Ligaments 
the other vertebre by an anterior and posterior common ligament, ae 
with a disc of intervertebral substance for the bodies ; and by other 
ligaments for the neural arch and processes (p. 372). 

After the sacral vertebree have coalesced, only rudiments of the and joined. 
ligaments of the bodies are to be recognised; but when the pieces of 
the coecyx unite by bone, those ligaments disappear in the adult 
male. 

SACRO-VERTEBRAL ARTICULATION. The base of the sacrum is articu- Sacrum 
lated with the last lumbar vertebra by ligaments similar to those W/L/@s' 
uniting one vertebra to another (p. 373) ; and by one special liga- 
ment—the sacro-vertebral. 

Dissection. For the best manner of bringing these different liga- Dissection. 
ments into view, the dissector may consult the directions already 
given for the dissection of the ligaments of the vertebre (p. 372). 

The common ligaments for the bodies of the two bones are an py liga- 
anterior and a posterior, with an intervening fibro-cartilaginous arate er 
substance. Between the neural arches lie the ligamenta subflava ; tebre, 
and between the spines the supra and interspinous bands are situate. 

The articular processes are united by capsular ligaments with syno- 
vial membranes. 

The sacro-vertebral ligament is a rather strong bundle of fibres, ana by 
which reaches from the under surface of the tip of the transverse Ey ige er 
process of the last lumbar vertebra to the lateral part of the base vertebral. 
of the sacrum. Widening as it descends, the ligament joins the 


fibres in front of the articulation between the sacrum and the inno- 


minate bone. 


Sacro-COCCYGEAL ARTICULATION. The sacrum and coccyx are united Union of r 
3 : *.., Sacrum an 
at the centre by a fibro-cartilage, and by an anterior and posterior ¢ocoyx, 
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common ligament. And there is a separate articulation for the 
cornua of the bones. 

Dissection. Little dissection is needed for these ligaments. When 
the areolar tissue has been removed altogether from the bones, the 
ligaments will be apparent. 

The anterior ligament (sacro-coecygeal) consists of a few fibres 
that pass between the bones in front of the filro-cartilage. 

The posterior ligament is wide at its attachment to the last piece 
of the sacrum, but narrows as it descends to be inserted into the 
coccyx. 

The jibro-cartilage resembles that between the bodies of the other 
vertebrae, and is attached to the surfaces of the bones. 

Articulation of the cornua. The cornua of the first piece of the 
coccyx are united with the cornua of the last sacral vertebra by 
ligamentous bands, and not by joints as in the articular processes 
of the other vertebra. 

Movement. Whilst the coccyx remains separate from the sacrum, 
a slight antero-posterior movement will take place between them. 

SacRo-ILIAC ARTICULATION. The irregular surfaces by which the 
sacrun: and the innominate bone articulate, are united by cartilage 
(synchondrosis), and are maintained in contact by anterior and 
posterior sacro-iliac ligaments. Inferiorly the bones are further 
connected, without being in contact, by the strong sacro-sciatic 
ligaments. 

Dissection. To see the posterior ligaments, the mass of muscle at 
the back of the sacrum is to be removed on the side on which the 
innominate bone remains. The anterior bands will be visible on 
the removal of some areolar tissue. The small sacro-sciatic liga- 
ment will be brought into view by removing the coccygeus; and 
the large ligament is dissected with the lower limb. 

The anterior sacro-iliac ligament consists of a few thin scattered 
fibres between the bones, near their articular surfaces. 

The posterior ligaments (sacro-iliac) are much stronger than the 
anterior, and the fibres are collected into bundles: these ligaments 
pass from the rough inner surface, at the posterior end of the in- 
nominate bone, to the first two pieces of the sacrum. One bundle, 
which is distinct from the others, and more superficial, is named 
the oblique or long posterior ligament; it is attached to the posterior 
upper iliac spinous process, and descends almost vertically to the 
third piece of the sacrum. 

Articular cartilage. Between the irregular surfaces of the bones 
is a thin uneven layer of cartilage (fig. 187, a). It fits into the 
inequalities of the osseous surfaces, uniting them very firmly to- 
gether. On separating the bones after the other ligaments are 
examined, the cartilage may be detached with a knife. 

Movement. There is scarcely any appreciable motion in the sacro- 
iliac articulation, even when the hip-bone is seized by the hand, 
and forcibly pulled in different directions. The articulation seems 
designed for security and little movement, inasmuch as the surfaces 
are not in contact, are very irregular, and have a firm and in- 
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extensible piece of cartilage interposed between them. In some 
instances, and especially during pregnancy, there is a greater sometimes 
degree of motion perceptible. more. 

Two sacro-sciatic ligaments pass from the lateral part of the Sacro-sciatic 


sacrum and coceyx to the hinder border of the os innominatum, prong 


Fig. 187.* Fig. 183.+ 


across the space between the bones at the back of the pelvis: they 
are named large and small. 

The large ligament (fig. 188, a) reaches from the back of the Large. 
hip bone, and the side of the sacrum and coccyx to the ischial tube- 
rosity. As this may have been cut in the examination of the gluteal 
region, no further notice is given here ; but if it remains entire, see 
Dissection of the Buttock for its description. 

The small ligament (fig. 188, 0) is attached internally by a wide Small ; 
piece to the border of the sacrum and coccyx, where it is united 
with the origin of the preceding band. The fibres are directed attachments 
outwards, and are inserted by a narrowed part into the ischial spine 
of the hip bone. Its pelvic surface is covered by the coecygeus and connec- 
muscle ; and by the opposite surface it is in contact with the great #°"*- 
sacro-sciatic ligament. Above it is the large sacro-sciatic foramen ; 
and below it is the small foramen of the same name, which is 


bounded by the two ligaments. 

By their position these ligaments convert into two foramina Apertures 
(sacro-sciatic), the large sacro-sciatic excavation in the dried bones: ae by 
the openings, and the parts they give passage to, are described with 


the Buttock. 


* This figure shows the irregular piece of cartilage (a) in the sacro-iliac 


articulation. ay if 
} Sacro-sciatic ligaments. a. Large or posterior ligament. 0. Small or 


anterior ligament. 
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LIGAMENTS or THE INNOMINATE Bonus (fig. 189). The innominate 
bones are united in front, at the pubic symphysis, by an interposed 
piece of cartilage and special ligaments ; and behind, each is con- 
nected with the transverse process of the last lumbar vertebra by a 
separate band (ilio-lumbar). In the centre of the bone is a mem- 
branous structure closing the thyroid aperture. 

The ilio-lumbar or ilio-vertebral ligament is triangular in form, 
and is divided into fasciculi. Internally it is attached to the tip of 
the transverse process of the last lumbar vertebra ; externally the 


Fig. 189.* 


RB ae x , 
nocd 


fibres spread out, and are inserted into the iliac-crest for about an 
inch, opposite the posterior part of the iliac fossa. To the upper 
border of the ligament the fascia lumborum is attached : its posterior 
surface is covered by the quadratus lumborum, and its anterior by 
the iliacus muscle. 

The thin obturator membrane (fig. 189, >) closes almost entirely 
the thyroid foramen, and is composed of fibres crossing in different 
directions. It is attached to the bony margin of the foramen, except 
above where the obturator vessels pass through ; and towards the 
lower part of the aperture it is connected to the pelvic aspect of 
the hip-bone. The surfaces of the ligament give attachment to the 


* Ligaments of the symphysis pubis, thyroid hole, and acetabulum. a. 
Anterior ligament of the symphysis; d, inferior, and c¢, cartilage of the 
symphysis, with a slit in the middle. 6. Obturator membrane. ce. Surface 
of the acetabulum covered with cartilage. jf. Fatty substance in the aceta- 
bulum. g. Cotyloid ligament, which is cut where it forms part of the trans- 


verse band over the notch. k. Deep part of the ligament over the cotyloid 
notch, 
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obturator muscles. Branches of the obturator vessels and nerve 
perforate it. 

PuBic ARTICULATION (fig. 189, a) (symphysis pubis). The oval Union at 
pubic surfaces of the hip bones are united by cartilage, and by aa es 
fibres in front of, and above the bones: they are also connected by 
a strong subpubic ligament. 

The anterior pubic ligament (fig. 189, a) is very strong and ig Anterior 
formed of different layers of fibres. The superficial are oblique,” 
and cross one another, joining with the aponeurosis of the external 
oblique muscle of the abdomen; but the deeper fibres are transverse 
between the surfaces of the bones. Some of the deepest fibres 
contain cartilage cells. 

There is not any strong posterior band ; but beneath the perios- Few fibres 
teum are a few scattered fibres in contact with the articular carti- °°" 
lage. 

The superior ligamentous fibres fill the interval between the bones Upper band. 
above the cartilage. 

The subpubic ligament (fig. 189, d) (ligam. arcuatum) is a strong aly 
triangularly-shaped band below the symphysis, and occupies the © 
upper part of the pubic arch. The apex of the ligament touches 
the articular cartilage, and the base, contained within the triangular 
perineal ligament, is turned towards the membranous part of the 
urethra. 

Dissection. The cartilage will be best seen by a transverse section /atilage, 
of the pubes, which will show the disposition of the anterior liga- ; 
ment of the articulation, and the thickness of the cartilage, with its 
toothed mode of insertion into the bone ; but when an opportunity 
offers, a vertical section may be made. 

Cartilage (fig. 189, ¢). The cartilage is firmly fixed to the ridged ee 
bony surfaces of the symphysis : it is wider above than below, and jhysis. 
is generally as thick again before as behind. Variations in its size 
depend on the shape of the bones. 

Towards the posterior part of the cartilage there is a narrow Hollow 
fissure with uneven walls; and a fibrous structure with large inter- ™"* 
spersed compound cells is to be recognised in the wall. It extends variations 
usually the whole depth of the cartilage and through a half or a °” 
third of the thickness: it is said to increase in pregnancy. In some 
bodies it reaches through the cartilage so as to divide this into two 
collateral pieces. 


Movement. As the bones are not in contact in the pubic sym- te 


physis, but are united by an intermediate cartilage, the motion is 


usually very slight. The kind of movement of the hip bone is Mp-pone 


inward and outward, so as to increase or diminish the pelvic and out: 
cavity. 

When the pubic cartilage is divided into two by a larger central ee 
space than usual, greater freedom of motion is present in the sym- rn 
physis ; and in pregnancy the looseness of the innominate bone is pregnancy. 


sometimes so great as to interfere seriously with locomotion. 
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superior mesenteric .* right gastro- 
epiploie 
pancreatic 
pancreatico- 
duodenal, 


coronary 


cystic 
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TABLE OF THE SPINAL NERVES IN THE ABDOMEN. 
Internal . - Muscular. 
Posterior branches 4 ( Muscular 
external (cutaneous. 
Cutaneous of the 
lio-hypogastric. ilium 
sli 3 {i branch. 
LuMBAR ; 
SPINAL So Pe eae To integuments of 
NERVES ilio-inguinal . the groin. 
divide 
into external cuta- To integuments of 
neous the thigh. 
Anterior branches : of ‘enital branch 
these the four first ] genito-crural . eee branch. 
end in the re To the iliacus 
PLEXUS, * which a! ‘le. 
supplies !. " Branches inside the muscle 
pelvis. To the femoral 
anterior crural . artery. 
Branches outside the { are noticed in the 
pelvis . ° thigh. 
Other offsets are de- 
obturator . Accessory. < scribed in the 
thigh. 
* The lumbosesacral gives off the superior glutzal nerve. 
Posterior branches ( Muscular and 
unite together and cutaneous 
give off . F filaments. 
Visceral 
Branches inside |) to levator ani 
Sacra the pelvis _. ) to obturator internus 
SPINAL to the pyriformis 
NERVES f 
divide Inferior heemor- 
into rhoidal 


The anterior branches 
of the four superior 
unite with the 
lumbo-sacral in the 
SACRAL  PLEXUS,t 
and furnish 


superficial perinsal 
(anterior and pos- 
terior) 

muscular 

to the bulb 

dorsal of the penis. 


‘pudie 


inferior hemor- 
rhoidal (sometimes), 


branches outside / to the gluteus maxi- 
the pelvis mus 

to the superior ge- 
mellus 

to the inferior ge- 
mellus and the 
quadratus 

articular 

small sciatic 

great sciatic 


these are described 
in the Thigh, 


+ The other sacral nerves are described at Ye 566. 


NERVES OF THE ABDOMEN. 603 


TABLE OF THE SYMPATHETIC NERVE OF THE ABDOMEN. 


Diaphragmatic 
Coronary plexus Pyloric ; ; 
; right gastro-epiploic 
celia hepatic : pancreatico-duodenal 
ey . : cystic. 
splenic { Left gastro-epiploic 


i *( pancreatic. 
SoLrar PLexus* or pre- 
vertebral centre of the / superior mesenteric 
abdomen, furnishes the 
following plexuses : 


Offsets to small and large intestine. 


suprarenal 


renal . F 
aortic . 
spermatic 


inferior mesenteric 


Spermatic plexus, filaments to the. 


Hypogastric. 


Offsets to the large intestine 


* (Superior hemorrhoidal. 


f Great splanchnic nerves. 
* This receives .4 part of small splanchnic. 
( offset of pneumo-gastric. 


inferior hemorrhoidal 


Hyvocastric PLexus ¢ 
ends in the _ pelvic 


plexus on each side, vesical . 

which gives the fol- 

lowing plexuses . uterine 
vaginal. 


External branches 
GANGLIATED CORD of the 
sympathetic in the ab- 
domen supplies . 
internal e 


+ This is joined above by 


deferential 
to vesicule seminales. 


Prostatic 
cavernous 


To the lumbar and sacral spinal nerves. 


To aortic plexus 

to hypogastric plexus 

to join round middle sacral artery 

between the cords on the cocecyx, in the 
ganglion impar. 


( The aortic plexus 
* ( filaments from the lumbar ganglia. 


PNEUMO-GASTRIC NERVE IN THE ABDOMEN, 


( Right is . 


“Ltt ; ; ‘ 


Pneumo-gastric 


{ Coronary branches to the back of the stomach 
*( filaments to join the celiac and splenic plexuses. 


Coronary branches to the front of the stomach, 


and to the hepatic plexus. 


Directions. 


Position of 
the body. 


Objects on 
the surface. 


Promi- 
nences 
limiting the 


thigh above. 


Hollow of 
Scarpa’s 
space. 


Groove over 
femoral 
artery. 


Position of 
great tro- 
chanter. 


Head of the 
femur. 


CHAPTER IX. 
DISSECTION OF THE LOWER LIMB. 


+> 
Sxcrion I. 
THE FRONT OF THE THIGH. 


Aut the parts described in Section I. are to be examined before 
the time for turning the body arrives. 

Position. During the dissection of the front of the thigh the body 
lies on the back, with the buttocks resting on the edge of the table, 
and with a block of suitable size beneath the loins. The lower limb 
should be supported in a half-bent position by a stool beneath the 
foot, and should be rotated outwards to make evident a hollow at 
the upper part of the thigh. 

Surface marking. Before any of the integument is removed from 
the limb, the student is to observe the chief eminences and hollows 
on the surface of the thigh. 

The limit between the thigh and abdomen is marked, in front, by 
the firm band of Poupart’s ligament reaching from the crest of the 
hip bone to the pubes. On the outer side, the separation is indicated 
by the convexity of the iliac crest of the hip bone, which subsides 
behind in the sacrum and coccyx. On the inner side is the projection 
of the pubes, from which a line of bone (pubic arch) may be traced 
backwards along the inner and upper parts of the limb to the ischial 
tuberosity. 

On the anterior aspect of the thigh, and close to Poupart’s liga- 
ment, is a slight hollow, corresponding with the triangular space of 
Scarpa, in which the larger vessels of the limb are contained ; and 
extending thence obliquely towards the inner side of the limb, is a 
slight depression marking the situation of the femoral artery beneath. 
The position of the arterial trunk may be ascertained by a line from 
the centre of the interval between the symphysis pubis and the crest 
of the hip bone, to the inner condyle of the femur. 

At the outer side of the thigh, about four inches below and 
behind the anterior part of the iliac crest, the well-marked projec- 
tion of the great trochanter of the femur will be recognised. In a 
thin body the head of the femur may be felt by rotating the limb 
inwards and outwards, whilst the thumb of one hand is placed in 


the hollow below Poupart’s ligament, or the fingers behind the great 
trochanter. 
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At the knee the outline of the several bones entering into the pony emi- 
formation of the joint may be traced with ease. In front of the fice. of 
joint, when it is half-bent, the rounded prominent patella may be Pataite 
perceived ; this bone is firmly fixed whilst the limb is kept in the ' 
same position, but is moved with great freedom when the joint is 
extended, so as to relax the muscles inserted into it. On each side condyles of 
of the patella is the projection of the condyle of the femur, but te femur. 
that on the inner side is the largest. If the fingers are passed along 
the sides of the patella whilst the joint is half bent, they will be 
conducted to the tuberosities of the head of the tibia, and to a Tunerosities 
slight hollow between the bones. of the tibia. 

Behind the joint is a slight depression over the situation of the The ham 
ham or popliteal space ; and on its sides are firm boundaries, which »°™¢- 
are formed by the tendons (hamstrings) of the flexor muscles of 
the leg. 

Dissection. With the position of the limb the same as before Dissection. 
directed, the student begins the dissection with the examination of 
the subcutaneous fatty tissue with its nerves and vessels. 

At first the integument is to be reflected only from the hollow on Take up 
the front of the thigh close below Poupart’s ligament. To raise fring” 
the skin from this part, an incision about four inches in length, and thigh. 
only skin deep, is to be made from the pubes along the inner 
border of the thigh. At the lower end of the first incision, another 
cut is to be directed outwards across the front of the limb to the 
outer aspect ; ar? at the upper end the knife is to be carried along 
the line of Poupart’s ligament as far as the crest of the hip bone. 

The piece of skin included by these incisions is to be raised and 
turned outwards, without taking with it the subcutaneous fat. 

The subcutaneous fatty tissue, or the superficial fascia, forms a superficial 
general investment for the limb, and is constructed of a network a 
of areolar tissue, with fat or adipose substance amongst the meshes. how 
As a part of the common covering of the body, it is continuous anne 
with that of the neighbouring regions, consequently it may be 
followed inwards to the scrotum or labium, and upwards on the 
abdomen. 

Its thickness varies in different bodies, according to the quantity Thickness 
of fat in it; and at the upper part of the thigh it is divisible into Y"*> 

* it is divided 
two strata (superficial and deep) by some cutaneous vessels and jnto two 
inguinal glands. The superficial of the two layers is apparent after 7 by 
the removal of the skin, but its connections will be made more 
evident by the following dissection. 

Dissection. To reflect the superficial stratum of the fascia, in- To raise the 
cisions similar to those in the skin are to be employed, though the S{vericial 
transverse one is not to reach so low on the thigh by a couple of 
inches ; and the separation from the subjacent structures is to be 
begun at the lower part, where the large saphenous vein, and a 
condensed or membranous appearance on the under surface, will 
mark the depth of the stratum. This layer of the fat may be thrown 
upwards readily, by a few touches of the knife along the middle 
line of the limb ; but where vessels and glands are not found, viz., 
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along the outer and inner borders of the thigh, the separation of the 
superficial fascia into two layers cannot be easily made. 

Subeutane- The subcutaneous layer of the fat decreases in thickness near 

ous layer Poupart’s ligament, becoming more fibrous at the same spot; and 

ununited —_ at its under aspect is a smooth and membranous surface. It con- 

Liber Pou-  ceals the superficial vessels and the inguinal glands, and is separated 
by these from Poupart’s ligament. 

Dissection: Dissection (fig. 191). The inguinal glands and the superficial 
vessels are to be next laid bare by the removal of the surrounding 
fat ; but the student is to be careful not to destroy the deeper, very 
thin layer of the superficial fascia, which is beneath them, and is 
visible chiefly on the inner side of the centre of the limb. Three 

tosee the sets of vessels are to be dissected out :—One set (artery and vein) 

eee is directed inwards to the pubes, and is named external pudic ; 
another, superficial epigastric, ascends over Poupart’s ligament ; 
and the third, or the superficial circumflex iliac, appears at the outer 
border of the limb. The large vein in the middle line of the thigh 
to which the branches converge, is the internal saphenous. 

lymphatics, Some of the small lymphatic vessels may be traced from one 
inguinal gland to another. 

and nerves. | A small nerve, the ilio-inguinal, is to be sought on the inner side 
of the saphenous vein, close to the pubes; and the branch of the 
genito-crural nerve, or an offset of it, may be found a little outside 
the vein. 

a arteries SUPERFICIAL VESSELS. The small cutaneous arteries at the top of 

rom the . 

Jamoral. the thigh are the first branches of the femoral trunk ; they pierce 
the deep fascia (fascia lata), and are distributed to the integuments 
and the glands of the groin. 


One iid The external pudic artery (6) (superior) crosses the spermatic cord 

arieye in its course inwards, and ends in the integuments of the penis and 
scrotum, where it anastomoses with offsets of the internal pudic 
artery. 


Paee te Another external pudic branch (inferior, p- 619) pierces the fascia 

fhocla, lata at the inner border of the thigh, and ramifies also in the 

scrotum. In the female both branches supply the labium pudendi. 

a ah The superficial epigastric artery (c) passes over Poupart’s ligament 

"to the lower part of the abdomen (p. 439), and communicates with 
branches of the deep epigastric artery. 


Superfiptal The superficial circumflex iliac artery (d) is the smallest of the 
Siac! three branches : appearing as two or more pieces on the outer border 
of the thigh near the iliac crest, it is distributed in the integuments : 


it supplies an offset with the external cutaneous nerve. 


Veing Join A vein accompanies each artery, having the same name as its com 
1e Saphe- be) ry f a 
OWE panion vessel ; and ends in the upper part of the saphenous vein, 


with the exception of that with the inferior pudic artery: but the 
description of these veins will be given in a subsequent page, 
Inguinal The superficial inguinal glands (e) are arranged in two li 
te t nes. One 
twosets, Set lies across the thigh, near Poupart’s ligament ; and the other is 
situate along the side of the saphenous vein. In the lower or 


femoral group the glands are larger than in the upper, and the 
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lymphatic vessels from the surface of the lower limb enter them. whieh re- 
The upper or abdominal group is joined by the lymphatics of the Neil 
penis, by those of the lower part of the abdomen, and by those of phatics. 
the buttock. The glands vary much in number and size ; and not 
unfrequently the longitudinal set by the side of the vein are blended 
together. 

Dissection. The deeper layer of the superficial fascia is to be Raise the 

detached from the subjacent fascia lata. Internal to the saphenous {¢? 37, 
vein a thin membrane can be raised by transverse cuts above and superficial 
below, and by a longitudinal one on the inner side of the thigh ; ea 
but external to that vessel there exists scarcely a continuous layer. 
The handle of the scalpel may be employed in the separation ; and 
the dissector is to avoid injuring the nerves and vessels. In re- 
flecting the stratum the margin of an aperture (saphenous) in the 
fascia lata will become apparent. 

The deeper layer of the superficial fascia is a very thin membrani- Deep part of 
form stratum, which is most evident near Poupart’s ligament, and fle super) 
on the inner side of the saphenous vein. About one inch below the 
ligament it conceals the large saphenous opening in the fascia lata; 
and as it stretches across the aperture it is attached to the circum- 
ference,—internally by loose areolar tissue, but externally by firm covers 
fibrous bands ; it is also connected with the loose crural sheath of ae 
the subjacent vessels in the aperture. ; 

The part of the stratum over the saphenous opening is perforated where it is 
by many small apertures for the transmission of the lymphatics ; a en 
and it has been named cribriform fascia from its sieve-like appear- fascia. 
ance. In a hernial protrusion through that opening the cribriform 
portion is projected forwards by the tumour, and forms one of the 
coverings. 

Dissection. Now the student has observed the disposition of the Dissection 
superficial fascia near Poupart’s ligament, he may proceed to ex- orf’ thigh. 
amine the remainder of the subcutaneous covering of the thigh, 
together with the vessels and nerves in it. 

To raise the skin from the front of the thigh, a cut is to be Take away 
carried along the centre of the limb, over the knee joint, to rather ™°S*"™ 
below the tubercle of the tibia. At the extremity a transverse 
incision is to be made across the front of the leg, but this is to 
reach farthest on the inner side. The skin may be reflected in 
flaps inwards and outwards ; and as it is raised from the front of 
the knee a superficial bursa between it and the patella will be 
opened. 

The saphenous vein is first to be traced out in the fat as far as and follow 
the skin is reflected, but in removing the tissue from it the student S*Phenous 
should be careful of branches of the internal cutaneous nerve. 

The cutaneous nerves of the front of the thigh (fig. 190) are to seek cutane- 
be sought in the fat, with small cutaneous arteries, in the following of taiegs 
positions :—On the outer margin, below the upper third, is placed thigh, 
the external cutaneous nerve. In the middle of the limb, below 
the upper third, lie the two branches of the middle cutaneous nerve. 

At the inner margin are the ramifications of the internal cutaneous 
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of the knee. 
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veins, 


Internal 
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Veins join- 
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Cutaneous 
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nerve,—one small offset appearing near the upper part of the 
thigh; one or more about half way down; and one of the terminal 
branches (anterior) about the lower third. 

On the inner side of the knee three other cutaneous nerves are to 
be looked for :—One, a branch of the great saphenous, is directed 
outwards over the middle of the patella. Another, the trunk of 
the great saphenous nerve, lies by the side of the vein of the same 
name, close to the lower part of the surface now dissected. And 
the third is a terminal branch (inner) of the internal cutaneous nerve, 
which is close behind the preceding, and communicates with it. 

VeEssELs. All the cutaneous veins on the anterior and inner as- 
pects of the thigh are collected into one; and this trunk is named 
saphenous from its manifest appearance on the surface. 

The internal saphenous vein (fig. 191, a) is the cutaneous vessel 
of the inner side of the lower limb, and extends from the foot to 
the upper part of the thigh. In the part of its course now dis- 
sected, the vessel lies inferiorly somewhat behind the knee joint; 
but as it ascends to its termination, it is directed along the inner 
side and the front of the thigh. Near Poupart’s ligament it pierces 
the fascia lata by a special opening named saphenous, and enters 
the deep vein (femoral) of the limb. 

Superficial branches join it both externally and internally ; and 
near Poupart’s ligament the three veins corresponding with the 
arteries in that situation, viz., external pudic (4), superficial epigas- 
tric (¢c), and circumflex iliac (d), terminate in it. Towards the 
upper part of the limb the veins of the inner side and back of the 
thigh are most frequently united into one branch, which enters the 
saphenous trunk near the aperture in the fascia lata; and some- 
times those on the outer side of the thigh are collected together in 
asimilar way. When this arrangement exists three large veins will 
be present on the front of the thigh, near the saphenous opening. 
On the side of the knee the vein receives a deep branch from the 
joint. 

Some unnamed cutaneous arteries are distributed to the integu- 
ments along with the nerves; and the superficial branch of the 
anastomotic artery (p. 624) accempanies the saphenous nerve and 
its branches near the knee. 

Nerves. The cutaneous nerves of the thigh are derived from 
branches of the lumbar plexus, and are distributed in greater 
number on the inner than the outer side. 

Llio-inguinal. This nerve (p. 542) is small in size, and reaches 
the surface by passing through the external abdominal ring (fig. 
190, 5 it supplies the scrotum, and ends in the contiguous part of 
the thigh, internal to the saphenous vein. 

The Genito-crural. The crural branch of this nerve (p. 542) pierces 
the fascia lata near Poupart’s ligament (fig. 190, °), rather external 
to the line of the femoral artery. After or before the nerve has 
become superficial it communicates with the middle cutaneous 
nerve ; and it extends on the anterior aspect of the thigh as far as 
midway between the knee and the pelvis. 
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Occasionally this branch is of large size, and takes the place of unusual 
the external cutaneous nerve on the outer side of the limb. poe. 

The external cutaneous nerve (p. 542) ramifies on the outer aspect External 
of the limb (fig. 190,1). At first it is contained in a prominent “M2 
ridge of the fascia lata on the outer margin of the thigh, where it 
divides into an anterior and a posterior branch. 

The posterior branch subdivides into two or three others, which posterior, 
arch backwards to supply the integuments aap 
of the outer part of the thigh as low as the Fig. 190.* 
middle. 

The anterior branch appears on the sur- 
face of the fascia lata about four inches 
from Poupart’s ligament and is continued 
to the knee; it distributes branches late- 
rally, but those towards the posterior sur- 
face are the most numerous, and the largest 
in size. 

Middle cutaneous (fig. 190,*), The nerve 
of the centre of the thigh is a cutaneous 
offset of the anterior crural (p. 542), and 
divides into two branches. It is trans- 
mitted through the fascia lata about three 
inches from Poupart’s ligament, and its 
branches are continued to the knee. In 
the fat this nerve is united with the genito- 
crural and internal cutaneous nerves. 

Internal cutaneous. Derived from the an- 
terior crural trunk, this nerve is furnished 
to all the inner side of the thigh. It is 
divided into two branches (anterior and 
inner), which perforate the fascia in sepa- 
rate places. 

The anterior branch becomes cutaneous 
in the lower third of the thigh, in the line 
of the inner intermuscular septum (fig. 
190, *), along which it is continued to the 
knee. This branch is distributed in the 
Jower third of the thigh, as well as over 
the patella and the inner side of the knee- 
joint, and is united with the patellar branch of the internal saphe- 


nous nerve. 


The inner branch (fig. 205, *) perforates the fascia at the inner side oh see P 
of the knee behind the internal saphenous nerve, with which it jg: 


communicates ; it furnishes offsets to the inside of the knee, and 
to the upper half of the leg on the inner surface. 
Other small offsets of the nerve supply the inner side of the thigh, other small 


twigs to the 
thigh. 


anterior 
branches. 


\ Middle 
cutaneous 


reaches the 
see, 


Internal 
cutaneous : 


the anterior 
branch 


extends to 
knee ; 


* Cutaneous nerves on the front of the thigh. 1. External cutaneous. 
2. Middle cutaneous. 3. Internal cutaneous. 4, Internal saphenous. 5. 
Patellar branch of saphenous. 6. Genito-crural. 7, Ilio-inguinal. 8. Iio- 


hypogastric on the belly. 
RR 
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and appear by the side of the saphenous vein. One or two come 
into view near the upper part of the vein, and reach as far as the 
middle of the thigh ; and one, larger in size than the rest, becomes 
cutaneous where the others cease, and extends as far as the knee. 

The internal saphenous (fig. 190, *), a branch of the anterior crural, 
is continued to the foot, but only a small part of it is now visible. 
The nerve pierces the fascia on the inner side of the knee; and, 
after communicating with the inner branch of the internal cutaneous, 
gives forwards some offsets over the knee joint. Finally it accom- 
panies the saphenous vein to the leg and foot. 

Its patellar branch (fig. 190, 5) appears on the inner side of the 
knee above the preceding, and is soon joined by the internal cuta- 
neous nerve. It ends in many branches over the patella ; these 
communicate with offsets from the middle and external cutaneous 
nerves, and form an interlacement—plecus patella—over the joint. 

Dissection. Let the fat and the inguinal glands be now removed 
from the surface of the fascia lata, the cutaneous nerves being 
thrown aside to be traced afterwards to their trunks. 

At the upper part of the thigh the student is to define the saphe- 
nous opening in the fascia lata by detaching the superficial fascia. 
The inner side is easily shown. But the outer border is blended 
with the superficial fascia and with the subjacent crural sheath ; 
and it is only after the uniting fibrous bands are broken or cut 
through that its semilunar edge comes into view. 

The fascia lata is the deep aponeurosis of the thigh. It surrounds 
the limb with a firm sheath, and sends inwards septa between the 
different muscles. This membranous investment is of a bluish white 
colour, but in fat bodies is sometimes so slight as to be taken away 
with the subcutaneous fat. 

It is much stronger on the outer than the inner aspect of the 
limb where it receives the insertion of the tensor vagine femoris, 
and the greater part of the gluteus maximus muscle. This thickened 
part (ilio-tibial band) is attached above to the hip-bone and below 
to the bones of the leg, and helps the extensor muscle to keep the 
knee-joint straight in standing. 

Numerous apertures exist in the fascia for the transmission of the 
cutaneous nerves and vessels; and the largest hole is near Poupart’s 
ligament, to permit the passage of the internal saphenous vein. 

Processes prolonged from the under surface form septa between, 
and fibrous sheaths around the several muscles. Two of the pro- 
cesses are larger than the rest, and are named outer and inner inter- 
muscular septa of the thigh: they are fixed to the femur, so as to 
limit on the sides the extensor of the knee. The position of these 
partitions is marked on the surface by white lines. 

At the top of the thigh the fascia is fixed to the prominent borders 
of the pelvis. Thus it is connected externally with the iliac crest 
and internally with the pubes and the pubic arch. In the middle 
line behind it is joined to the lower end of the sacrum and coccyx ; 
and in front, to Poupart’s ligament between the pubes and the iliac 
crest. Behind the knee-joint the fascia passes uninterruptedly to 


: 
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the leg ; but in front of the articulation it blends with an expan- difference at 
sion from the extensor muscle, and is continued over the joint and !wer part. 
the patella, though separated from that bone by a bursa, to be in- 
serted into the heads of the tibia and fibula. 

On each side of the patella is a band of almost transverse fibres Bands on 


(retinaculum) which is attached to and supports the knee-cap. at 
f ? 


Fig. 191.* 


The outer, thick and strong, is continuous externally with the ilio- outer 
tibial band, and joins the insertion of the vastus externus at its mens) 
attachment to the upper .part of the patella: it guides the patella 
outwards when the joint is bent. The inner band, of slight strength, 

is fixed to the patella lower than the other, and unites with the inner weak, 


insertion. of the inner vastus. 
Directions. The flaps of skin which were removed from the front Replace 
flaps of skin, 
* Dissection of the superficial parts of the thigh (Illustrations of Dissec- 
tions). Vessels: a. Saphenous vein. 0. Superficial pudic.  c. Superficial 
epigastric. d. Superficial circumflex iliac. e. Inguinal glands. jf. Saphenous 
opening. Nerves: 1. Ilio-inguinal. 2. External cutaneous. 3. Genito- 
crural. 4. Middle cutaneous. Small unnamed vessels accompany the different 


nerves to the teguments. 
Ri, Bee 
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of the thigh, to follow the cutaneous vessels and nerves, are to be 
now stitched together to keep moist the subjacent parts ; and the 
saphenous opening is to be learnt. 

The saphenous opening in the fascia lata (fig. 191, 7) is a narrow 
semilunar slit, which is situate rather to the inner side of the middle 
line of the thigh. It measures about a third of an inch in width, 
and one inch and a half in length. Its upper extremity (superior 
cornu) is at Poupart’s ligament; and its lower extremity (inferior 
cornu) is distant from that structure about one inch and a half, and 
presents a well-defined margin. 

The inner part of the opening is posterior to the level of the 
femoral vessels, and is flattened over the subjacent muscle (pecti- 
neus) ; but it is marked below by a thin and sharp border. 

The outer boundary is much stronger, and has a semilunar border 
when detached, whose concavity is turned downwards and inwards. 
This edge is named from its shape falciform margin of the saphenous 
opening (falciform process of Burns) ; it is superficial to the femoral 
vessels, and is connected by fibrous bands to the crural sheath, and 
to the deeper layer of the superficial fascia. Traced upwards, the 
outer edge blends with the base of Gimbernat’s ligament (part of 
Poupart): the upper end of this border, where it is internal to the 
subjacent femoral vein, has been named the femoral ligament. 

The rigidity of the margin of the opening is much influenced by 
the position of the limb; for with the finger beneath the upper 
part of the falciform border, whilst the thigh is moved in different 
directions, this band will be perceived to be most unyielding when 
the limb is extended and rotated out, and most relaxed when the 
thigh is bent and turned in the opposite direction. 

Through the lower part of the opening the saphenous vein is 
transmitted: and through the upper part, close to the falciform 
edge, a femoral hernia projects. Lymphatics and one or two 
superficial vessels also pass through it. 


PARTS CONCERNED IN FEMORAL HERNIA. 


To obtain a knowledge of the hernial protrusion in the thigh, 
the dissector has to study the undermentioned parts, viz. the crural 
arch and Gimbernat’s ligament, the crural sheath with its crural 
canal and ring, together with a partition (septum crurale) between 
the thigh and the abdomen. 

Dissection (fig. 192). To examine Poupart’s ligament and a loose 
membranous sheath around the femoral vessels, the piece of the 
fascia lata outside the saphenous opening is to be reflected inwards 
by the following incisions. One cut is to be begun near the edge 
of the falciform border, and to be carried outwards for one inch 
and a half, parallel and close to Poupart’s ligament. Another is to 
be directed obliquely downwards and inwards from the termination 
of the first, to a little below the inferior cornu of the opening 
When the fascia marked out by those incisions has been raised and 
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turned inwards, and the fat removed, the tube on the vessels 
(crural sheath) will be brought into view as it descends beneath 
Poupart’s ligament. 

With the handle of the scalpel the crural sheath is to be separated Define 
carefully from the fascia lata beneath, from Poupart’s ligament in 2°" 
front, and from Gimbernat’s ligament on the inner side. 

Poupart’s ligament (fig. 192, ©), or the crural arch, is the firm The crural 
band of the aponeurosis of the external oblique muscle of the “°? 
abdomen, which stretches from the front of the iliac crest to the *t%¢h 
pubes (p. 444). When viewed on the surface, the arch is curved fon - 
downwards towards the limb, whilst the fascia lata remains on the 
thigh. The outer half is oblique. But the inner half is almost 
horizontal, and widens as it approaches the pubes, where it is in. 
serted into the pubic spine and pectineal line of the hip bone, 
forming Gimbernat’s ligament. 

The space between the crural arch and the innominate bone is parts clos- 
larger in the female than in the male, and is closed by parts passing Pacis ha 
from the abdomen to the thigh. The outer half of the interval is 
filled by the fleshy psoas and iliacus muscles, to which the arch 
is closely bound by fascia ; and the inner half is occupied by the 
femoral vessels and their sheath. 

Gimbernat’s ligament, or the part of the tendon of the external Gimbemat’s 
oblique muscle which is inserted into the pectineal line, is about 18™°"*> 
three-fourths of an inch in length, and is triangular in shape. Its 
apex is at the pubic spine ; whilst its base is in contact with the form ana 
crural sheath, and is joined by the fascia lata. By one margin ©O™¢ctons. 
(anterior) it is continuous with the crural arch, and by the opposite 
it is fixed to the pectineal line. In the erect position of the body 
the ligament is almost horizontal. * 

The crural sheath (fig. 192, ®) is a loose tube of membrane around Crural 

the femoral vessels. It has the form of a funnel, sloped unequally “2°: 
on the sides. The wide part or base of the tube is upwards ; and aces & 
the narrow part ceases about two inches below Poupart’s ligament, tions, 
by blending with the common areolar sheath of the bloodvessels. 
Its outer border is nearly straight, and is perforated by the genito- 
crural nerve (‘). Its inner border is oblique, and is pierced by 
lymphatics, superficial vessels, and the saphenous vein(f); this 
part of the sheath appears in the saphenous opening, and is con- 
nected to the falciform margin and the superficial fascia. In front 
of the crural sheath and behind it is the fascia lata of the thigh. 

The sheath is continuous with the fascize lining the abdomen in how formed, 
this way ;—the anterior part is prolonged beneath Poupart’s liga- 
ment into the fascia transversalis, and the posterior half is continued 
into the fascia iliaca (p. 464). 

Crossing the front of the sheath beneath the arch of Poupart’s rem 
ligament, is a fibrous band, the deep crural arch. A notice of it is 
included in the description of the fascia transversalis (p. 453). 

Dissection (fig. 192). The student is to open the sheath by an oS the 
incision across the front, and to raise the loose anterior part WUD sheath. 
hooks. Inside the tube are contained the femoral vessels, each 
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surrounded by its covering of areolar tissue, together with an in- 
guinal gland; and if a piece of the areolar casing be cut out over 
both the artery and the vein, there will be an appearance of two 
thin partitions, the one being situate on the inner side of the vein, 
separating this vessel from the gland, and the other ({) between 
the vein and the artery. A fatty stratum stretches over the upper 
aperture of the sheath, closing it towards the abdomen. 
Interior of the crural sheath (fig. 192). The sheath is said to be 
divided into three compartments by two partitions ; and the posi- 


Fig. 192.* 


tion of the so-called septa has been before referred to,—one being 
internal to the femoral vein, and the other between the two large 
vessels. In the outer compartment is contained the femoral artery 
(a), lying close to the side of the sheath; in the middle one is 
placed the femoral vein (0) ; and in the inner space (crural canal) 
only a lymphatic gland (c) is situate. 

The crural canal (fig. 192) is the innermost space in the interior 
of the crural sheath :—Its length is about a third of an inch, and 
it reaches from the base of Gimbernat’s ligament to the upper part 
of the saphenous opening. It decreases rapidly in size from above 
down, and is closed below. The aperture by which the space com- 
municates with the cavity of the abdomen is named the crural ring. 


* Dissection of the crural sheath (Illustrations of Dissections). A. Fascia 
lata reflected. 8. Crural sheath opened. o. Poupart’s ligament. vp. Fascia 
lata of the thigh in place. + Two septa dividing the space of the crural 
sheath into three compartments. Vessels: a. Femoral artery. 6. Femoral 
vein, and ¢, a lymphatic gland, all in the crural sheath. d. Superficial cir- 
cumflex iliac. ¢. Superficial pudic. jf. Saphenous vein. Nerves: 1. Genito- 
crural, 2. Ilio-inguinal, 4, External cutaneous. 
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Anterior to the canal, are Poupart’s ligament and the upper end parts 
of the falciform margin of the saphenous opening ; whilst behind %U"4 *t- 
it is the pectineus muscle, covered by fascia lata. On the outer 
side of the canal, but in the sheath, is the femoral vein. Through 
this channel the intestine passes from the abdomen in femoral 
hernia. 

The crural ring* is the upper opening of the crural canal. It ig Cruval ring: 
on a level with the base of Gimbernat’s ligament (fig. 140, ?), and situation 
is larger in the female than in the male. Oval in shape, its greatest ae 
measurement is from side to side, in which direction it equals about 
half an inch ; and it is filled by a lymphatic gland. 

The structures around the ring, outside the crural sheath, are structures 
similar to those bounding the canal, viz. in front the superficial eromnc: 
and the deep crural arch, and behind, the pubes covered by the 
pectineus muscle and the fascia lata. Internally is Gimbernat’s 
ligament with the conjoined tendon; and externally (but within 
the sheath) is the femoral vein. The position of vessels on the 
several sides of the ring is stated at page 464. 

Septum crurale. That part of the subperitoneal fatty layer which Crural sep- 
is placed over the opening of the crural ring, has been named > 
crural septum from its position between the thigh and abdomen position; 
(Cloquet). The situation of the septum is now visible, but its how formed. 
characters are ascertained in the dissection of the abdomen (p. 463). 

FremorAL Hernia. In this kind of hernia there is a protrusion of Femoral 
intestine into the thigh beneath Poupart’s ligament. And the gut 27™* 
descends in the crural sheath, being placed on the inner side of the aaa aii 
vein. 

Course. At first the intestine takes a vertical direction in its pro- Course ; 
gress from the abdomen, and passes through the crural ring, and first ver- 
along the crural canal as far as the saphenous opening. At this oe 
spot it changes its course, and is directed forwards to the surface next 
of the thigh, where it becomes elongated transversely ; and should (y*a"ss 
the gut protrude still farther, the tumour ascends on the abdomen, upwards. 
in consequence of the resistance being less in this direction than 
on the front of the thigh. 

The winding course of the hernia may suggest to the dissector How it is 
the direction in which attempts should be made to replace the in- $242 Pushed 
testine in the abdominal cavity. With the view of making the 
bowel retrace its course, it will be necessary if the protrusion is 
small to direct it backwards and upwards; but if the hernia is large 
it must be pressed down first to the saphenous opening, and after- 
wards backwards and upwards towards the crural canal and ring. 

During the manipulation to return the intestine to its cavity the 
thigh is to be raised and rotated inwards, in order that the margin 
of the saphenous opening and the other structures may be relaxed. 

Coverings. As the intestine protrudes it is clothed by the follow- Oovenbias 


om. 
peritoneum, 


* Gimbernat used the name crural ring, and Mr. Lawrence proposes to call 
it femoral aperture. Might not the nomenclature be made to resemble more 
tbat used in describing inguinal hernia, by calling this opening the internal 
crural aperture, and the saphenous opening the external crural aperture ? 
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ing layers, which are elongated and pushed before it from within 
outwards. First is a covering of the peritoneum lining the abdomen, 
which forms the hernial sac. Next one from the septum crurale 
across the crural ring. Afterwards comes a stratum from the crural 
sheath, unless the hernia bursts through an aperture in the side. 
Over this is spread a layer of the cribriform fascia. And, lastly, 
there is an investment of the superficial fat or fascia, together with 
the skin. 

The coverings may vary, or may be conjoined in different degrees 
according to the condition of the hernia. In some instances the 
prolongation from the crural sheath is wanting. Further, in an old 
hernia the covering derived from the septum crurale is united 
usually with that from the crural sheath, so as to form one layer, 
the fascia propria (Cooper). In general, in an operation for the 
relief of the strangulated bowel, the surgeon, after dividig the 
subcutaneous fat, can recognise but little of the coverings enume- 
rated by anatomists until he meets with that of the subperitoneal 
fat or septum crurale. 

Diagnosis. This hernial tumour is generally smaller than inguinal, 
and does not extend into the scrotum in the male, or the labium 
in the female ; and if its neck can be traced below Poupart’s liga- 
ment, it can be distinguished certainly from an inguinal hernia. 

Seat of stricture and division of it. The strangulation of a femoral 
hernia may be situate either outside or inside the neck of the sac. 

The external stricture may be found opposite the margin of the 
saphenous opening, or deeper in, opposite Poupart’s ligament. It 
may be removed by cutting down on the neck of the tumour at the 
inner side, and dividing the constricting band arching over the neck 
of the hernia in this situation, without opening the sac. 

The stricture inside the neck of the sac is occasioned by the thick- 
ening of the peritoneum. For its relief the neck of the sac is to be 
laid bare, as if there was an external stricture ; and if the intestine 
cannot be passed into the abdomen after division of all constricting 
bands on the exterior of the neck, the sac of the peritoneum is to 
be opened ; and a director having been introduced through the con- 
striction, a cut is to be made horizontally inwards for the extent of 
one or two lines. The several vessels that may be wounded in at- 
tempting to relieve the deep stricture are enumerated at page 465. 


SCARPA’S TRIANGULAR SPACE. 


This hollow is situate at the upper part of the thigh, and lies be- 
neath the depression observable near Poupart’s ligament. It corre- 
sponds with the axilla in the upper limb. 

Dissection (fig. 193). The space will appear on removing the 
fascia lata near Poupart’s ligament. The muscular boundaries on 
the sides may be first dissected, and the muscle on the outer side 
(sartorius) should be fixed in place with stitches. Afterwards, the 
remains of the crural sheath are to be taken away; and the femo- 
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ral vessels are to be followed downwards as far as the sartorius 
muscle. On the outer side of the vessels clean the divisions of the seek nerves, 
anterior crural nerve, together with the branches of an artery (pro- 
funda) which are buried in the fat. In removing the fat from be- take away 
neath the femoral artery, the student is to look for one or two small 
nerves to the pectineus muscle. | 

This intermuscular space (fig. 193) contains the trunks of the blood- Contents, 
vessels of the thigh, and the anterior crural nerve, with lymphatics 


Fig. 193.* 


and fat. It measures commonly three inches from above down ; but extent, 
the length varies with the breadth of the sartorius, and the height 
at which this muscle crosses inwards. 


* Dissection of Scarpa’s triangular space (Lllustrations of Dissections). 
Muscles: A. Sartorius, 3. Iliacus. o. Tensor fascie late. op. Rectus 
femoris. E. Pectineus. ¥. Adductor longus. a. Gracilis. Vessels: a. 
Femoral artery. 0. Superficial circumflex iliac. cc. Superficial epigastric. 
e. Superficial pudic (inferior), and 7, the accompanying veins. jf. Deep 
circumflex iliac. yg. Deep epigastric. #. Femoral vein. i. Inferior ex- 
ternal pudic vein. &. Saphenous vein. Verves; The large anterior crural is 
close outside the artery. 2. Offset from the same to the pectineus. 3. 
Middle cutaneous. 4, Internal cutaneous. 5, Genito-crural. 6. External 
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The base of the space is at Poupart’s ligament ; and the apex is 
at the meeting of the sartorius with the adductor longus muscle. 

Towards the surface it is covered by the fascia lata, and by the 
teguments with inguinal glands and superficial vessels. The floor 
slopes towards the middle, where it is deepest ; it is constructed 
externally by the sartorius, A, and by the conjoined psoas and iliacus, 
B, for about two inches ; and internally by the pectineus and adduc- 
tor longus muscle, © and ¥, and between and beneath these near 
the large vessels, is a small piece of the adductor brevis. 

The femoral artery runs through the centre of the hollow, and 
supplies small cutaneous offsets, as well as a large deep branch, the 
profunda: a small offset (external pudic) is directed from it to the 
scrotum across the inner boundary. On the inner side of the artery 
and close to it is placed the femora] vein, which is here joined by 
the saphenous and profunda branches. About a third of an inch 
external to the vessel is situate the large anterior crural nerve, which 
lies deeply at first between the iliacus and psoas, but becomes after- 
wards more superficial and divides into branches. 

Deep lymphatics accompany the femoral vessels, and are continued 
into the iliac glands in the abdomen ; they are joined by the super- 
ficial lymphatics. 

FremoraL Arrery (fig. 195). This vessel is a continuation of the 
external iliac, and reaches from the lower border of Poupart’s liga- 
ment to the margin of the opening in the adductor magnus muscle ; 
at that spot it passes into the ham, and takes the name popliteal. 
Occupying two thirds of the thigh, the course of the vessel will be 
indicated, during rotation outwards of the limb with the knee-joint 
half bent, by a line drawn from a point midway between the sym- 
physis pubis and the front of the iliac crest, to the inside of the 
inner condyle of the femur. 

In the upper part of its course the artery lies rather internal to 
the head of the femur, and ‘is comparatively superficial, being un- 
covered by muscle ; but, in the lower part, it is placed along the 
inner side of the shaft of that bone, and is beneath the sartorius 
muscle. This difference in its connections allows of a division of 
the arterial trunk into two portions, superficial and deep. 

The superficial part of the artery (fig. 193, a), which is now laid 
bare, is contained in Scarpa’s triangular space, and is about three 
inches long. Its position in that hollow may be ascertained by the 
line before mentioned. 

Incased at first in the crural sheath for about two inches, it is 
covered by the skin and the superficial fascia, and by the fascia 
lata and some inguinal glands. At its beginning the artery rests 
on the psoas muscle; and it is subsequently placed over the 
pectineus, £, though at some distance from it in this position of 
the limb, and separated from it by fat, and the profunda and femoral 
veins. 

Its companion vein (h) is on the inner side and close to it at the 
pubes, but is placed behind the artery at the apex of the space. 

The anterior crural nerve lies on the outer side, being distant 
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about a third of an inch near Poupart’s ligament ; and the internal 
cutaneous branch of the nerve approaches the artery, or lies on it, 
near the apex of the containing space. Crossing beneath the vessels 
is the nerve of the pectineus (*). 


Unusual position. Four examples of transference of the main artery of the Unusual 
limb from the front to the back of the thigh have been recorded. In these Position. 
cases the vessel passed from the pelvis through the great sacro-sciatic notch, 
and accompanied the great sciatic nerve to the popliteal space. 


The branches of the first part of the artery are the superficial Branches. 
epigastric and circumflex iliac, two external pudic, and the deep 
femoral branch. The cutaneous offsets have been seen (p. 606), 
with the exception of the following, which lies at first beneath the 
fascia lata. 

The inferior external pudiec artery (fig. 193, e) arises separately Once external 
from, or in common with the other pudic branch (superior).- It pad 
courses inwards over the pectineus muscle to end in the teguments 
of the scrotum or the labium pudendi, according to the sex, and it 
perforates the fascia lata at the inner border of the thigh to reach 
its destination: in the fat it anastomoses with branches of the 
superficial perineal artery. 

The deep femoral branch (fig. 195, *) or the profunda, is the largest Profunda. 
offset of the femoral artery, and arises from the outer part of that 
trunk one to two inches (Quain) below Poupart’s ligament. It is Origin 
consumed in the muscles of the thigh, and its distribution will be 
afterwards ascertained. In the present dissection it may be seen to and position 
lie over the iliacus muscle, where it gives the external circumflex ae es 
artery to the outer part of the thigh ; and then to turn, with a large 
vein, beneath the trunks of the femoral vessels to the inner side of 
the limb.* : 


Variation in origin. The origin of the profunda may approach nearer to Origin of 

Poupart’s ligament until it arrives opposite that band; or may even go beyond, Pprofunda 
and be fixed to the external iliac artery (one example, Quain). And the Y*"°* 
branch may recede farther and farther from the ligament, till it leaves the 
parent trunk at the distance of four inches from the commencement ; but in 
this case the circumflex branches usually arise separately from the femoral. 
In applying -a ligature to the femoral artery in the upper part of the thigh, 
the thread should be placed four inches below Poupart’s ligament, in order 
that the spot chosen may be free from the disturbing influence of so large an 
offset. 


FEemoraL VEIN (fig. 193, 2). The principal vein of the limb, whilst Femoral 
in the triangular space, has almost the same relative anatomy as the first inside 
artery : its position to that vessel, however, is not the same through- the artery, 
out. Beneath Poupart’s ligament it is on the inner side of the 
arterial trunk, and on the same level, and is supported on the pubes 
between the psoas and pectineus muscles; but it soon winds beneath peters 
the artery, and appears on the outer side opposite the upper border : 
of the adductor longus muscle. Occasionally it is inside the artery 


* Sometimes the term common femoral is applied to the part of the trunk 
above the origin of the profunda, and the names superficial and deep femoral 
to the nearly equal parts into which it divides. 
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throughout. In this space it receives the internal saphenous and 
deep femoral veins, and a small branch (¢) with the inferior external 
pudic artery. 


DEEP PARTS OF THE FRONT OF THE THIGH. 


Muscleson The muscles on the front of the thigh are to be learnt next: they 
the thigh. are the sartorius, and the extensor of the knee; and at the top of 
the thigh is the small tensor of the fascia lata. Three muscles are 


combined in the extensor, viz. rectus, vastus externus, and vastus 


internus. 
Vessels. The external circumflex branch of the profunda artery lies amongst ° 
Nerve. the muscles and supplies them with branches; and a large nerve, 
the anterior crural, furnishes offsets to them. 
Take the Dissection. To proceed with the deep dissection, the limb is to be 


fascia from ° : es . 4 
thefront o¢ Tetained in the same position as before, and the flaps of skin on the 


the thigh. front of the thigh are to be thrown aside. The fascia lata is to be 
cut along the middle line of the thigh and knee, and to be reflected 
to each side nearly to the same extent as the skin. Over the knee- 
joint the student is to note its attachment to the edges of the patella, 
and its union with a prolongation from the tendon of the extensor 
muscle of the leg. 
Followout In raising the inner piece of the fascia the narrow muscle appear-’ 
cud ivi, ing (sartorius) should be followed to its insertion into the tibia: and 
to prevent its displacement, it should be fixed with stitches along 
both edges. Care should be taken of the small nerves in contact 
with the sartorius ;—viz. a plexus beneath it at the middle of the 
and pre- thigh from the saphenous, internal cutaneous, and obturator; two 
in contact branches of the internal cutancous below its middle,—one crossing 
with it. the surface, and the other lying along the inner edge of the muscle; 
and the trunk of the great saphenous escaping from beneath it near 
the knee, with the patellar branch of the same perforating it rather 
higher. 
Dissect the Internal to the sartorius some strong muscles (adductors) are 
adductors, inclined downwards from the pelvis to the femur. The student is 
to lay bare the fore part of those muscles; and beneath the most 
superficial (adductor longus), near where it touches the sartorius, 
he is to seek a branch of the obturator nerve to the plexus before 
and clean mentioned in the middle of the thigh. On the outer side of the 
the eat sartorius is the large extensor of the knee. For its dissection the 
knee is to be bent, to make tense the fibres: and an expansion below 
from the common tendon to the fascia lata and the knee-joint is 
not to be removed now,—its arrangement will be noticed after, 


Dissect The little muscle at the upper and outer part of the thigh,—tensor 
tensor of : : f x 
fetes of the fascia lata, is to be cleaned; and a strip of the fascia, corre- 


sponding with its width, should be left along the outer aspect of 
the thigh. After this slip has been separated, the rest of the fascia 
on the outer side of the thigh is to be divided by one or two trans- 
verse cuts, and is to be followed backwards to its attachment to 
the femur. 
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The sarrortus (fig. 194, A) is the longest muscle in the body, Sartorius ; 
and extends from the pelvis to the leg. It arches over the front 
of the thigh, passing from the outer to the inner side of the limb, 


Fig. 194.* 
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and lies in a hollow between the extensor on the one side, and the 


adductors on the other. 
Its origin is tendinous from the upper anterior iliac spinous pro- origin; 
cess of the hip bone, and from about half the interval between this 


and the inferior process. The fibres constitute a riband-like muscle, course over 
the thigh ; 
* Surface view of the front of the thigh, the teguments and fascia being 
removed (Illustrations of Dissections). Muscles: a. Sartorius. B. Iliacus. 
o. Tensor fasciz late. p. Rectus femoris. &. Vastus internus. F. Pectineus. 
g. Adductor longus. xu. Gracilis. 1. Tendon of Sartorius. Vessels: a. 
Femoral artery. 0. Femoral vein. ¢ Saphenous vein. 
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which ends in a thin tendon below the knee, and is inserted into 
the inner surface of the tibia,—mainly into a slight depression by 
the side of the tubercle for an inch and a half, but also, by its 
upper edge, as far back as the internal lateral ligament of the 
knee-joint. 

The muscle is superficial throughout, and is perforated by some 
cutaneous nerves and vessels. Its upper part is oblique, and forms 
the outer boundary of the triangular space containing the femoral 
artery : it rests on the following muscles, iliacus, B, rectus, D, and 
adductor longus, G, as well as on the anterior crural nerve and the 
femoral vessels. The middle portion is vertical, and lies in a 
hollow between the vastus internus §, and the adductor muscles as 
low as the opening for the femoral artery ; but beyond that aperture, 
where it bounds the popliteal space, it is placed between the vastus 
with the great adductor in front, and the gracilis, H, with the inner 
hamstrings behind. The femoral vessels and their accompanying 
nerves are concealed by this portion of the muscle. The lower or 
tendinous piece, I, rests on the internal lateral ligament of the 
knee-joint, being superficial to the tendons of the gracilis and semi- 
tendinosus, and separated from them by a prolongation of their 
synovial bursa: from its upper border there is an aponeurotic 
expansion to join that from the extensor over the knee ; and from 
its lower border is given another which blends with the fascia 
of the leg. Below the tendon the great saphenous nerve appears 
with vessels ; and piercing it is the patellar branch of the same 
nerve, 

Action. The tibia and femur being free to move, the muscle bends 
the knee and hip-joints over which it passes, giving rise to rotation 
inwards of the tibia; and makes tense finally the fascia of the 
thigh. 

With the limbs fixed, the two muscles will support the pelvis in 
standing, and will assist in bringing forwards the pelvis in stooping 
and walking. 

When standing on one leg the muscle will help to rotate the body, 
so as to turn the face to the opposite side. 

Dissection (fig. 195). The sartorius is to be turned aside, or cut 
through if it is necessary, to follow the remaining part of the femoral 
artery. 

Beneath the muscle is an aponeurosis between the adductor and 
extensor muscles ; this is thin above, and when it is divided the in- 
ternal saphenous nerve will come into view. Parallel to the upper 
part of the saphenous nerve but outside it, is the nerve to the 
vastus internus muscle, which sends an offset on the surface of the 
vastus to the knee-joint : this may be traced now, lest it should be 
destroyed afterwards. The plexus of nerves on the inner side of 
the thigh may be more completely dissected in this stage. 

The femoral vessels and their branches are to be nicely cleaned. 
Where the femoral artery passes to the back of the limb its small 
anastomotic branch arises : this branch is to be pursued through 
the fibres of the vastus internus, and in front of the adductor 
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magnus tendon to the knee; an offset of it is to be followed with 
the saphenous nerve. 
The aponeurotic covering over the femoral vessels (fig. 195, 7) Aponeurosis 


: : oe avert 
exists only where these are covered by the sartorius. It is thin femoral 


artery ; 


Fig. 195.* 


* Deep part of the femoral artery and its branches, with muscles of the 
thigh (Quain’s Arteries).—1. Femoral artery. 2. Profunda artery. } 3. 
Internal circumflex. 4. External circumflex. 5. Superficial circumflex iliac 
and epigastric branches. 6. External pudic artery. 7. Aponeurosis over 
the lower part of the femoral artery. 8. Anteriorcrural nerve. 9. Pectineus 
muscle. 10. Adductor longus. 11. Gracilis. 12. Vastus internus. 13. 


Rectus femoris, 14. Sartorius cut across. 
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above, but below it is formed of strong fibres, which are directed 
transversely between the vastus internus and the tendons of the 
adductor muscles. Inferiorly the membranous structure ceases at 
the opening in the adductor magnus by a defined border, beneath 
which the saphenous nerve and its vessels escape. 

The deep part of the femoral artery (fig. 195, ') lies in a hollow 
between muscles (Hunter’s canal) until it reaches the opening in 
the adductor magnus. Here it is covered by the sartorius muscle 
and the subjacent aponeurosis, in addition to the integuments and 
the superficial and deep fasciw. Beneath it are the pectineus, the 
adductor brevis in part, the adductor longus, and a small piece of 
the adductor magnus. On the outer side is the vastus internus. 

External to the artery and close to it is the femoral vein ; and in 
the integuments oftentimes an offset of the saphenous passes across 
the line of the arterial trunk. 

Crossing over the artery from the outer to the inner side is the 
internal saphenous nerve, which is beneath the aponeurosis before 
noticed, but is not contained within the areolar sheath of the vessels. 


Splitting of the artery. Occasionally the femoral artery is split into two 
below the origin of the profunda. Four examples of this peculiarity have 
been met with ; but, in all, the trunks were blended into one above the open- 
ing in the adductor muscle. 

Branches. One named branch, anastomotic and muscular offsets, 
spring from this part of the artery. 

The anastomotic branch (fig. 196, ) (arter. anastomotica magna) 
arises close to the opening in the adductor muscle, and divides at 
once into two parts, superficial and deep :— 

The superficial offset (z) continues with the saphenous nerve to 
the lower border of the sartorius, and piercing the fascia lata, 
ramifies in the integuments. 

The deep branch (2) is concealed in the fibres of the vastus 
internus, and descends in front of the tendon of the adductor 
magnus to the inner side of the knee-joint, where it anastomoses 
with the articular branches of the popliteal and anterior tibial 
arteries. A branch passes outwards from it in the substance of the 
vastus, and forms an arch in front of the lower end of the femur 
with an offset of the upper external articular artery ; from this loop 
twigs descend to the joint. 

Muscular branches. Branches for the supply of the muscles come 
mostly from the outer side of the femoral artery ; they enter the 
sartorius, the vastus internus, and the adductor longus. 

The FEMORAL VEIN corresponds closely with the femoral artery in 
its connections with the parts around, and in its branches. 

Dissection. 'The femoral artery and vein are to be cut across below 
the origin of the profunda, and are to be thrown downwards pre- 
paratory to the deeper dissection. Afterwards all the fat, and all 
the veins, are to be carefully removed from amongst the branches 
of the profunda artery and anterior crural nerve. Unless this dis- 
section is completed, the upper part of the vastus internus will not 
be prepared for learning. 
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The TENSOR VAGINE FEMORIS (fig. 196, “) occupies the upper third Tensor 
of the thigh, and is the smallest and most external of the outer set fenoris 
of muscles. It takes origin from the front of the crest of the hip arises fron. 
bone at the outer aspect ; from the anterior upper iliac spine, and P&® 
from part of the notch between this and the inferior spine as far 
as the attachment of the sartorius. Its fibres form a fleshy belly 
about two inches wide, and are inserted into the fascia lata about ends in 
three inches below, and rather in front of the line of the great 8%. 
trochanter of the femur. ; 

At its origin the muscle is situate between the sartorius and the Parts 
gluteus medius. Beneath it are the ascending offsets of the external ay 
circumflex artery; and a branch of the superior gluteal nerve 
enters its under surface. <A strong sheath of fascia surrounds the 
muscle. 

Action. Supposing the limb moveable the muscle abducts the Use on 
thigh, making tense at the same time the fascia lata; and finally ae 
it will help in rotating inwards the femur. 

When the limb is fixed it will support the pelvis, and assist in on pelvis. 
balancing the same on the femur in walking. 

Dissection. After the tensor has been learnt, the slip of fascia Cut through 
extending from it to the knee may be cut through ; and when it is jnuscle. 
detached from the muscles around, the head of the rectus may be 
followed upwards to the pelvis. 

The TRICEPS EXTENSOR of the knee (fig. 195) consists of three fleshy Muscle on 
parts or heads, outer (vastus externus), inner (vastus internus), and thigh. 
middle (rectus), which are united below in a common tendon. 

The RECTUS FEMORIS gives rise to a fleshy prominence on the Rectus has 
front of the thigh (fig. 195, ). At its origin from the pelvis the “” 
muscle consists of two tendinous pieces :—one arises from the origin at the 
anterior inferior iliac spinous process ; the other (to be afterwards 2? 
seen) is fixed into a depression on the back of the hip bone, close double, 
above the acetabulum. The fleshy fibres terminate inferiorly in insertion 
another tendon, which joins the aponeurotic parts of the other two Mt (om 


muscles in the common tendon. 

The rectus is larger at the middle than at the ends; and its fibres The muscle 
are directed:from the centre to the sides, as in a quill, giving rise fo4n,-ana 
to that condition called penniform. It is subcutaneous, except above superficial, 
where it is overlaid by the sartorius.. It conceals branches of the nee 
external circumflex artery and anterior crural nerve, and rests on 
the vasti. The upper tendon of the rectus reaches farthest on the 
anterior surface where the sartorius touches, whilst the lower tendon 
is most extensive on the posterior aspect, or towards the subjacent 
vasti. 

Dissection. To see the remaining muscles, cut across the rectus Cut the 
near the lower end, and raise it without injuring the branches of “™* 
vessels and nerves beneath. The muscular mass on the front of 
the femur is to be divided into two, above, along the situation of ona Sepeene 
some descending vessels and nerves : the part external to the vessels externus- 


is the vastus externus, and the larger mass, internal to them, is 2bve, 


vastus internus. 
$8 
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and below To make out the lower separation of the two, look to the outer 
from inner’ aspect of the thigh about half way down, where the long and 
vertical fibres of the vastus externus descending to their tendon, 
cross over others (deeper), which are continued obliquely inwards, 
and belong to the inner vastus. 
Vastus The VASTUS EXTERNUS has a very narrow attachment to the femur 
externus —_ in comparison with its size. It takes origin along the upper half of 
is thin at the femur, by a piece from half an inch to an inch thick, which is 
~~” attached to the root of the neck of the femur, and the fore and 
outer parts of the root of the great trochanter; to the line connect- 
ing the trochanter with the linea aspera; and to the upper half of 
the linea aspera, and the contiguous external intermuscular septum. 
Inferiorly the fibres of the muscle end in an aponeurosis which blends 
with the tendons of the rectus and vastus internus in the common 
tendon, and sends a slip to the outer edge of the patella. 


but is The muscle is pointed at the upper end; but enlarged below 
A oad where it produces the prominence on the outer side of the thigh. 


Parts in Its cutaneous surface is aponeurotic above, and is covered by the 
ponte wily rectus, tensor vaginee femoris, and gluteus muscles. The deep sur- 
~~ face rests on the vastus internus, and receives branches of the ex- 
ternal circumflex artery and anterior crural nerve. 
Vastus in- The VASTUS INTERNUS (fig. 194, ®) forms the large head of the 
pec a extensor.* The fleshy mass arises from the anterior and two lateral 
One mass, SUrfaces of the shaft of the femur, except where the vastus externus 
Its origm; 18 attached, and its limits may be thus indicated :—-Upwards it 
reaches as far as the anterior intertrochanteric line ; downwards, in 
the middle, to about two inches from the articular end of the femur ; 
insertion by and laterally to both intermuscular septa. At the lower end of the 
tendon muscle the fibres terminate in an aponeurosis, which blends in the 
common tendon of insertion, and is attached to the patella lower 
than the vastus externus. 
Upper part The upper part of the muscular mass is buried beneath the sar- 
ea aa torius and rectus muscles ; but the lower part is superficial, and 
projects more than the vastus externus: some of the lowest fibres 
are almost transverse, and will be able to draw inwards the patella. 
The adductor muscles are almost inseparably joined with this vastus 
along the attachment to the linea aspera. 
Lay bare Dissection. The tendon of the extensor will appear by dividing 
tendon ot ong the middle line of the patella and knee-joint a thin aponen- 
the exten- rotic layer, which is derived from the lower fleshy fibres of the 
owe muscle, and covers the joint. On reflecting inwards and outwards. 
that fibrous layer the tendon will be laid bare to its insertion into 
the tibia. 


Tondon of The tendon of the extensor muscles of the leg is common to the 
eexten- ; 7 7 
pact rectus, the vastus externus, and vastus internus. It is placed in 

front of the knee joint, to which it serves the office of an anterior 
attach- ligament. Wide above where the muscular fibres terminate, it 
ments, 


* Sometimes the part of the mass, inside a line continued upwards. from 
the inner border of the patella, is named crureus : naturally there is not any 
separation at that spot. 
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narrows as it descends over the joint, and is inserted inferiorly into 

the prominence of the tubercle of the tibia, and into the bone below 

it for an inch: close to its attachment to the tibia a synovial bursa bursa be- 
is beneath it. In it the patella is situate, some few scattered aponeu- 2 
rotic fibres passing over the cutaneous surface, but none being con- 

tinued over the articular surface of the bone. (See Ligament of 

the Patella.) 

From the lower part of the muscle a superficial aponeurotic ex- expansion 
pansion is derived: this prolongation, which is strongest on the °Y 
inner side, is united with the fascia lata and the other tendinous 
offsets to form a capsule in front of the joint, and is fixed below to 
the heads of the tibia and fibula. 

Subcrureus muscle. Beneath the strong fibres of the vastus, near Small sub- 
the knee joint, is a thin layer of pale fibres, which is but a part of tiusclo; 
the inner vastus, separated from the rest by areolar tissue. Attached enas on the 
to the femur in the lower fourth, and often by an outer and inner slip, Synovial sac. 
it ends in aponeurotic fibres on the synovial sac of the knee joint. 

Action. All three heads of the triceps extend the knee joint when Use with 
the tibia is moveable ; and the rectus can flex the hip joint over AY# move 
which it passes. The fleshy bellies are strong enough to break the 
patella transversely over the end of the femur, or to rupture some- 
times the common tendon. 

When the tibia is fixed the vasti will bring forwards the femur, with tibia 
and straighten the knee, as in walking or standing ; and the rectus "*°¢' 
will prop the pelvis on the femur, or assist in moving it forwards 
in stooping. 

The subcrureus contracts in extension of the knee, and elevates how sub- 
the synovial membrane above the patella. ae 

Intermuscular septa. The processes of the fascia lata, which limit mtermus- 
laterally the extensor muscle of the knee, are thus named, and are CWar septa 
fixed to the linea aspera and the lines leading to the condyles of are two. 
the femur. 

The external septum is the strongest, and reaches from the outer The outer 
condyle of the femur to the insertion of the gluteus maximus. It Sronmest: 
is situate between the vastus internus and externus on the one side, 
and the short head of the biceps on the other, to which it gives 
origin ; and it is perforated near the outer condyle by the upper 
external articular vessels and nerve. 

The inner partition is very thin along the side of the vastus the inner is 
internus ; and its place is supplied by the strong tendon of the caduacie 
adductor magnus between the inner condyle and the linea aspera: 
the internal articular vessels are transmitted through it to the front 
of the knee joint. 

The EXTERNAL CIRCUMFLEX ARTERY (fig. 195, *) is the chief vessel External 
for the supply of the muscles of the front of the thigh. It arises ieee = 
from the outer side of the profunda (deep femoral) artery, but 
often from the femoral trunk. It is directed outwards through the 
divisions of the anterior crural nerve, and beneath the sartorius 
and rectus muscles to the outer part of the thigh, where it ends in 


branches. Offsets are given from it to the rectus and sartorius ; Its branches 
Ss 2 nee 
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and its terminal muscular branches consist of ascending, transverse, 
and descending :— 
ascending, The ascending branch is directed beneath the tensor vagine 
femoris to the back of the hip bone, where it anastomoses with the 
gluteal artery, and supplies the contiguous muscles. 
transverse, The transverse, the smallest in size, divides into two which per- 
forate the vastus externus, and anastomose with arteries on the back 
of the thigh. 
and de- The descending branch is the largest, and ends in pieces which are 
scending. distributed to the vasti muscles. One considerable branch enters 
the outer part of the vastus internus, and reaching the knee, anasto- 
moses on this joint with the external articular arteries ; a small 
offset courses over the muscle with a nerve to the joint. 
Nerve of the The ANTERIOR CRURAL NERVE (fig. 195, °) of the lumbar plexus 
thigh oe (p. 542) supplies the muscles, and most of the teguments of the 
front of the thigh, and the integuments of the inner side of the 
leg. Soon after the trunk of the nerve leaves the abdomen it is 
flattened, and is divided into superficial and deep parts. 
From its A. The superficial part ends in three tegumentary branches :—the 
sate utae.. middle and internal cutaneous of the thigh, and the great saphenous. 
saddle The middle cutaneous nerve (fig. 190, *) perforates the fascia lata, 
cutaneous. gometimes also the sartorius, about three inches below Poupart’s 
ligament, and extends to the knee (p. 609). 
Internal The internal cutaneous nerve (fig. 190, *) sends two or more small] 
cutaneous, twies through the fascia lata to the integument of the upper third 
of the thigh, and then divides in front of the femoral artery, or on 
which has the inner side, into the two following branches, anterior and inner. 
Sometimes these branches arise from the anterior crural trunk at 
separate spots :-— 
anterior and ‘The anterior branch (*) is directed to the inner side of the knee. 
As far as the middle of the thigh it lies over the sartorius, but it 
then pierces the fascia lata, and ramifies in the integuments (p. 609). 
fener The inner branch remains beneath the fascia lata as far as the 
‘knee (p. 609). Whilst underneath the fascia the nerve lies along 
the inner border of the sartorius, and joins in a plexus, about the 
middle of the thigh, with offsets of the obturator and, nearer the 
knee, with a branch of the internal saphenous nerve. 
ae The internal saphenous nerve (fig. 195) is the largest of the three 
nee superficial branches. In the thigh the nerve takes the course of 
the deep blood-vessels, and is continued along their outer side, 
beneath the aponeurosis covering the same, as far as the opening 
becomes cu- In the adductor magnus muscle. At that spot the nerve passes 
bag corey from beneath the aponeurosis, and is prolonged under the gartorius 
‘ muscle to the upper part of the leg, where it becomes cutaneous 
(fig. 190, *). It supplies two offsets whilst it is contained in the 
thigh beneath the fascia :— 
has a com- A communicating branch arises about the middle of the thigh 
municating and erosses inwards beneath the sartorius to join in the plexus of 
the internal cutaneous and obturator, or with the internal cutancous 
nearer the knee: this branch is often absent. 


is divided. 
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The patellar branch springs from the nerve near the knee joint, anda pa- 
and perforating the sartorius muscle and the fascia lata, ends in the “* "+ 
integument over the knee (fig. 190, *). 

_B. The deep or muscular part of the anterior crural nerve (fig. 195) From the 
gives branches to all the muscles of the front of the thigh, except (ep Pt 
the tensor vagine femoris ; and it supplies also an offset to one of 
the adductor muscles, viz., the pectineus. 

A slender nerve (fig. 193, ?) crosses beneath the femoral artery, branches to 
and enters the anterior surface of the pectineus : sometimes there P°°MLeuss 
are two. 

Branches to the sartorius are furnished by the middle, or by the sartorius ; 
internal cutaneous nerve, whilst it is in contact with that muscle. 

A nerve enters the under surface of the rectus at the upper part, rectus ; 
and divides into branches as it is about to penetrate the fibres. 

The nerve to the vastus externus separates into two or more branches eer 
as it enters the muscle. From one of these an articular filament is knee joint; 
continued downwards to the knee joint, which it enters on the ante- 
rior aspect. 

The nerve to the’ vastus internus (fig. 195) is nearly as large in unre 
size as the internal saphenous, in common with which it often arises. : 
To the upper part of the vastus it furnishes one or more branches, 
and is then continued as far as the middle of the thigh, where it 
ends in offsets to the muscle and the knee joint. 

Its articular branch is prolonged on or in the vastus, and on the with articu- 
tendon of the adductor magnus to the inner side of the knee joint ; {7,0%°" % 
and it is distributed over the synovial membrane on the front of the 
articulation. This small nerve accompanies the deep branch of the 
anastomotic artery. 

A branch of nerve to the tensor vagine femoris is derived from Nerve of 

F : tensor 
the superior gluteal ; it enters the under surface of the muscle, and aging, 
extends nearly to the lower end. 

Directions. After the examination of the muscles of the front of Ha a 
the thigh, with their vessels and nerves, the student is to learn the tors. 
adductor muscles, and the vessels and nerves which belong to 


them. 


PARTS ON THE INNER SIDE OF THE THIGH. 


The muscles in this position are the three adductors,—longus, The adduc- 
brevis, and magnus, with the gracilis and pectineus ; these have the salen: 
following position with respect to one another. Internal to all and position. 
the longest, is the gracilis. Superficial to the others, are the pec- 
tineus and the adductor longus; and beneath the last two are the 
short adductor and the adductor magnus. 

In connection with the muscles, and supplying them are the pro- Vessels. 
funda artery (of the femoral) and its branches, with the accom- 

n vein. 

Perks Cuteness nerve lies amongst the adductor muscles, and fur- Nerve. 


nishes branches to them. meas 
Dissection. For the preparation of the muscles, the investing Dissection 
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ofaddnetor fascia and tissue are to be taken away ; and the two superficial 

muscles. »dductors are to be separated from one another. 

Nerves. Let the student be careful of the branches of the obturator nerve 
in connection with the muscles, viz., those entering the muscular 


Fig. 196.* 


* Deep dissection of the adductor muscles with their vessels and nerves. 
(Illustrations of Dissections). Muscles: A. Adductor longus, cut. B. 
Pectineus, cut. ©. Gracilis, p. Adductor brevis. =. Adductor magnus. 
F. Obturator externus, «. Semimembranosus. uu. Vastus internus. xk. 
Rectus femoris. 1. Tensor fascie late. oN. Piece of the Sartorius. o. Iliacus. 
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fibres, and one issuing beneath the adductor longus, to join the 
plexus at the inner side of the thigh. 

Lastly, should any fat and veins be left with the profunda and Remove 
its branches, they must be removed. haa 2 

The GRActuis reaches from the pelvis to the tibia (fig. 196, °), and Gracilis 
is fleshy and ribbon-like above, but tendinous below. The muscle takes origin 
arises by a thin aponeurosis, two or three inches in depth, from the eae 
pubic border of the hip bone close to the margin, viz., opposite the 
lower half of the symphysis, and the upper part of the pubic arch. 
Inferiorly it is inserted by a flat tendon, about one third of an inch is inserted 
wide, into the inner surface of the tibia, beneath and close to the ™*° bia. 
sartorius. 

The muscle is superficial throughout. At the upper part of the Position 
thigh itis flattened against the adductors brevis and magnus, so as 1° ue 
to have its borders directed forwards and backwards ; and in the 
lower third, it intervenes between the sartorius and semi-membra- 
nosus muscles, and forms part of the inner boundary of the popliteal 
space. At its insertion the tendon is nearer the knee than that of 
the semitendinosus, though at the same depth from the surface, and 
both lie over the internal lateral ligament ; and from the tendon an 
expansion is continued to the fascia of the leg, like the sartorius. 

A bursa separates the tendon from the ligament, and projects above 
it to the sartorius. 

Action. It bends the knee joint if the tibia is not fixed, rotating Use on knee 
in that bone; and then brings the moveable femur towards the omc 
middle line with the other adductors. 

Supposing the foot resting on the ground the gracilis will aid in © pelvis. 
propping the pelvis on the limb. 

The pEctinevs (fig. 194, ¥) is the highest of the muscles directed Pectineus. 
from the pelvis to the inner side of the femur. It has a fleshy origin Origin from 
from the ilio-pectineal line of the hip-bone, and from the triangular """™ 
smooth surface in front of that line ; and it is inserted inferiorly by cee 
a tendon, about two inches in width, into the femur behind the small Sauk 
trochanter, and into the upper part of the line which extends from 
that process to the linea aspera. 

The muscle is twisted, so that the surfaces which are directed ee 
forwards and backwards near the pelvis are turned inwards and ease 
outwards at the femur. One surface is in contact with the fascia surfaces ; 
lata; and the opposite touches the obturator muscle and nerve, and 
the adductor brevis. The pectineus lies between the psoas and the ae on the 
adductor longus ; and the internal circumflex vessels pass between a 
its outer border and the psoas. 


p. Psoas. Vessels: a. Femoral artery, and 6, femoral vein. c. Trunk of 
the profunda. d. Internal, and ¢, external circumflex. jf. First, g, second, 
and h, third perforating. 7 Muscular and anastomotic of the profunda. k. 
Anastomotic of the femoral, with 7, the articular, and n, the cutaneous piece. 
Nerves: 1. Obturator, joined by the accessory obturator nerve, with 2, the 
superficial, and 4, the deep part. 3. Cutaneous branch of the obturator. 5. 
Articular branch to the knee from the deep piece. 6, Anterior crural nerve. 
7, Internal saphenous, and 10, its patellar branch, 8. Nerve to the vastus 
internus and 9, its articular branch to the knee. 
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Use on Action. It adducts the limb and bends the hip-joint. When the 

femur free femur is fixed it can support the pelvis in standing ; or it can draw 

aud fixed. forwards the pelvis in stooping. 

Adductor The appucror Lonaus lies below the pectineus (fig. 194, “), and 

es is triangular in form, with the apex at the pelvis and the base at. 

pelvisto the femur. It arises by a narrow tendon from the front of the 

i ee pubes below the angle of union of the crest and the symphysis ; and 
it is inserted into the inner edge of the linea aspera. 

Its connec- This muscle is situate between the gracilis and the pectineus, and 

ean forms part of Scarpa’s triangular space. Its anterior surface is 

vessels: covered near the femur by the femoral vessels and the sartorius : 
the posterior rests on the other two adductors, on part of the obtu- 
rator nerve, and on the deep femoral artery. Aponeurotic bands 
connect the tendon of insertion with the adductor magnus and 
vastus internus. 

Use on Action. With the femur moveable, it will flex the hip-joint, and 

sae with the aid of the other adductors will carry inwards the limb, so 
as to cross the thigh bones. In walking it helps the other adductors 
to project the limb. 

on pelvis. With the femur fixed, the muscle props and tilts forwards the 
pelvis. 

Dissection Dissection. The adductor brevis muscle, with the obturator nerve 

oF and the profunda vessels, will be arrived at by reflecting the two 

accessory last muscles. On cutting through the pectineus near the pubes, 

ebturator and throwing it down, the dissector may find occasionally the small 
accessory nerve of the obturator which turns beneath the outer 
border ; if this is present, its branches to the hip joint and the 

eutaddue- obturator nerve are to be traced out. The adductor longus is then 

‘or longus; to be divided near its origin, and raised with care, so as not to 
destroy the branches of the obturator nerve beneath: its tendon is 
to be detached from that of the adductor magnus beneath it, to see 
the branches of the profunda artery. 

adductor Now the adductor brevis will be laid bare. A part of the obtu- 

Pes rator nerve crosses over this muscle to the femoral artery, and sends 
an offset to the plexus at the inner side of the thigh : a deeper part 


trace of the same nerve lies beneath this adductor. The muscle should 
tenes” be separated from the subjacent adductor magnus, where the lower 


and nerve to branch of the nerve with an artery issues. In this last step of the 
knee joint. dissection the student should trace on and in the fibres of the ad- 
ductor magnus a slender articular branch of the obturator nerve to 


the knee. 
Accessory The accessory obturator nerve * (Schmidt) is derived from the 
mere «S ek of the obturator, near the lumbar plexus (p. 543), and passes 


from the abdomen over the brim of the pelvis. In the thigh it 
turns beneath the pectineus, and joins the superficial part of the 
obturator nerve; it supplies an offset to the hip-joint with the 


_™ This small nerve is often absent ; it was found only four or five times in 
nine or ten bodies which were examined by its discoverer. The name given 
to it by Schmidt refers to this irregularity, viz., nerv. ad obturatorem ac- 
cessorius inconstans. Commentarius de Nervis Lumbalibus. 
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articular artery, and occasionally one to the under surface of the 
pectineus. 

The ADDUCTOR BREVIS (fig. 196, ?) has a thin fleshy and aponeu- Adductor 
rotic attachment, about two inches in depth, to the front of the hip thin Stine 
bone with the gracilis. The muscle arises from the pubic border otigin 
of the bone close to and outside the gracilis, reaching upwards as 
high as the adductor longus, and not quite so low as the gracilis. 

It is inserted, behind the pectineus, into all the line leading from the and wide at 
linea aspera to the small trochanter. the eae 

In front of the muscle are the pectineus and the adductor longus, parts in 
with the superficial piece of the obturator nerve, and the profunda ft 
artery ; but it is gradually uncovered by the adductor longus below, 
and the contiguous borders of the two are side by side at their in- 
sertion into the femur. Behind the muscle is the adductor magnus, behind, 
with the deep piece of the obturator nerve and a branch of the 
inner circumflex artery. In contact with the upper border is the and at upper 
obturator externus, F, and the internal circumflex artery passes be- ?°¢ 
tween the two. 

Action. This muscle adducts the limb with slight flexion of the Use on 
hip joint, like the pectineus. And if it acts from the femur it will "7 
balance and move forwards the pelvis. a 

The OBTURATOR NERVE (fig. 196, ') is a branch of the lumbar Obturator 
plexus (p. 543), and supplies the adductor muscles of the thigh, as "*”° 
well as the hip and knee joints. The nerve issues from the pelvis 
through the aperture in the upper part of the thyroid foramen ; and is divided 
it divides in that opening into two pieces, which are named super- a A 
ficial and deep from their position with respect to the adductor 
brevis muscle. 

A. The superficial part (') of the nerve is directed over the adduc- The super- 
tor brevis, but beneath the pectineus and the adductor longus, to *!#! Pat 
the femoral artery, on which it is distributed ; at the lower border fa‘5,°t 
of the last muscle it furnishes an offset or two to join in a plexus @rtery, and 
with the internal cutaneous and saphenous nerves (p. 628), and (one thigh 
supply the teguments.* 

Near the pelvis or in the aperture of exit, this piece of the nerve branches are 
sends outwards an articular twig to the hip joint with the joint-artery. ' ™P4™ 

Muscular branches are furnished to the adductor longus, the ad- muscular to 
ductor brevis, and the gracilis. ia 

B. The deep part (*) of the obturator nerve pierces the fibres of Deep part of 
the external obturator muscle, and, continuing beneath the adductor *° ®""* 
brevis is consumed chiefly in the adductor magnus. The following 
offsets are supplied by it :— 

Muscular branches enter the obturator externus as the nerve ends in 
pierces it ; others are furnished to the large, and sometimes to the eee 


short adductor. 


A slender articular branch (fig. 196, *) enters the fibres of the and gives 
adductor magnus, and passes through it near the linea aspera to peace 


* In some bodies the superficial part of the nerve is of large size, and has a 
distribution similar to that of the inner branch of the internal cutaneous 
nerve, whose place it takes : in such instances it joins freely in the plexus. 
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reach the popliteal artery, by which it is conducted to the back of 
the knee joint: its termination is seen in the dissection of the pop- 
liteal space. 

Dissection. To prepare the profunda artery and its branches, sup- 
posing the veins and the fat removed, it will be requisite to follow 
backwards the internal circumflex artery above the upper border of 
the adductor brevis, and to trace the perforating branches to the 
apertures in the adductors near the femur. 

The prorunpA (fig. 196, c) is the chief muscular artery of the 
thigh, and arises from the femoral about one inch and a half below 
Poupart’s ligament (p. 619). At its origin the vessel is placed on 
the outer side of the parent trunk; but it is soon directed inwards 
beneath the femoral vessels to the inner side of the femur, and 
ends at the lower third of the thigh in a small branch that pierces 
the adductor magnus. 

Where the vessel lies in the triangular space of the thigh it rests 
on the iliacus muscle. But on the inner side of the femur it is 
parallel to the femoral artery, though deeper in position ; and it is 
placed first over the pectineus and adductor brevis, and thence to 
its termination between the adductors longus and magnus. 

Its branches are numerous to the surrounding muscles on the 
front and back of the thigh, and maintain free anastomoses with 
other vessels of the thigh and leg: through these communications 
the blood finds its way to the Jower part of the limb when the tube 
of the chief artery is obliterated either above or below the origin 
of the profunda. The named branches are these :— 

The external circumflex artery (fig. 196, e) has been described in 
the dissection of the muscles of the front of the thigh (p. 627). 

The internal circumflex branch (fig. 196, d) arises from the inner 
and posterior part of the profunda, and turns backwards between 
the psoas and pectineus, but above the adductor brevis and magnus. 
Opposite the small trochanter it ends in two branches, which will 
be seen in the dissection of the buttock (p. 648). It supplies the 
undermentioned offsets to the inner side of the thigh :— 

An articular artery may enter the hip joint through the notch in 
the acetabulum. 

At the border of the adductor brevis two muscular branches 
arise :—one ascends to the obturator and the superficial adductor 
muscles ; the other, which is larger, descends with the deep piece 
of the obturator nerve beneath the adductor brevis, and ends in 
this and the largest adductor. 

The perforating branches, three in number, pierce the tendons of 
some of the adductor muscles close to the linea aspera of the femur : 
they supply muscles on the back of the thigh, and wind round the 
thigh-bone to end in the vasti. 

The jirst (f) begins opposite the lower border of the pectineus, 
and perforates the short and large adductors. 

The second branch (g) arises below the middle of the adductor 
brevis, and passes through the same muscles as the preceding : 
from it a nutritious vessel is supplied to the shaft of the femur. 
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The third artery (hk) springs from the deep femoral trunk below Third. 
the adductor brevis, and is transmitted through the adductor 
magnus. 

_ The terminal branch of the profunda (fourth perforating) pierces And the 
_ the adductor magnus near the aperture for the femoral artery. oe 

Muscular or anastomotic branches (i) to the back of the thigh Anastomotic 
(three or four in number) pass through the adductor magnus at branches. 
some distance from the linea aspera, and end in a chain of anasto- 
moses in the ham-strings. 

The PROFUNDA VEIN results from the union of the different branches Profunda 
corresponding with the offsets of its companion artery. It accom- “°” 
panies closely the artery of the same name, to which it is superficial, 
and ends above in the femoral vein. 

Dissection. To bring into view the remaining muscles, viz., ad- Ce rs 
ductor magnus, obturator externus, and the psoas and iliacus inser- meee 
tion, the adductor brevis is to be cut through near the pelvis, and 
to be thrown down. ‘Then the investing layer of fascia and areolar 
tissue is to be removed from each muscle. 

After the adductor magnus has been learnt, it will be needful to 
detach a few of the upper fibres to examine the obturator externus. 

The ADDUCTOR MAGNUS (fig. 126, #) is narrow at the pelvis, and Adductor 
wide at the femur. It is triangular in form, with its base directed ““""*? 
upwards, one side being attached to the femur, and the other free 
at the inner part of the thigh. 

The muscle arises along the pubic arch of the innominate bone ee 
outside the other adductors, reaching from the symphysis to the : 
lower part of the ischial tuberosity. The anterior fibres diverge fibres 
from their origin, being horizontal above but more oblique below, fnucsowr- 
and are inserted (from above down) into the line from the great tion, 
trochanter to the linea aspera; into the linea aspera; and into the Lape 
line leading from that crest of bone to the inner condyle for about j., | 
an inch. ‘The posterior fibres from the ischial tuberosity are vertical vertical, 
in direction, and end at the lower third of the thigh in a tendon, 
which is inserted into the inner condyle of the femur, and is con- 
nected by a fibrous expansion to the inner condyloid ridge. 

The muscle consists of two parts, which differ in their characters, 2nd aie, 
The anterior one, thin and fleshy, forms a septum between the other 
adductors and the muscles on the back of the thigh ; but the pos- 
terior piece, partly fleshy and partly tendinous, constitutes the inner 
thick margin of the muscle. On the anterior surface are the other 
two adductors and the pectineus, with the obturator nerve and the Cena 
profunda artery. The posterior surface touches the ham-string a 
muscles and the great sciatic nerve. In contact with the upper 
border are the obturator externus and the quadratus femoris, with and borders. 
the internal circumflex vessels ; and along the inner border lie the 
gracilis and the sartorius. At its attachment to the femur the berg 
muscle is closely united with the other adductors, particularly the 
adductor longus, and is there pierced by apertures for the passage 
of the femoral and perforating arteries. 


Action. This muscle is used as an adductor, but chiefly as a pro- be Ay 
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jector forwards of the femur in walking : in the last office it receives 
help from the other adductors internally, and from the gluteus 
medius and minimus externally. 

The femur being fixed it will act powerfully in keeping the 
pelvis erect on the head of the thigh bone. 

The opening in the adductor for the transmission of the femoral 
vessels into the popliteal space is tendinous at the anterior, but 
fleshy at the posterior aspect. It is situate at the point of 
junction of the middle with the lower third of the thigh, and is 
larger than is necessary for the passage of the vessels. On the 
outside it is bounded by the vastus internus ; and on the inside by 
the tendon of the adductor magnus, with some fibres added from 
the tendon of the long adductor. 

The psoas and IL1Acus (fig. 196) arise separately in the abdomen 
(p. 537), but are united in the thigh,—the conjoined portion of the 
muscles coming beneath Poupart’s ligament. The psoas, P, is in- 
serted by tendon into the small trochanter of the femur; and the 
fleshy iliacus, 0, joins partly the tendon of the psoas, but the rest 
of its fibres are fixed into a special triangular surface of bone in 
front of and below that trochanter. 

Beneath the ligament the muscles occupy the interval between 
the ilio-pectineal eminence and the anterior superior iliac spinous 
process,—the iliacus resting on a small bursa; and below the 
pelvis the mass covers the capsule of the hip joint, and a larger 
intervening bursa. On the front of the psoas is the femoral artery, 
and between the two muscles lies the anterior crural nerve. The 
pectineus and the internal circumflex vessels are contiguous to the 
inner border ; and the sartorius and vastus internus touch the outer 
edge. 

Action. These muscles act as flexors of the hip joint, and their 
use is given with the description of the part in the abdomen 
(p. 538). 

The OBTURATOR EXTERNUS (fig. 196, ¥) is triangular in form, with 
the base at the pelvis and the apex at the femur. The fibres of 
the muscle take origin from the outer surface of the obturator 
membrane for the anterior half; and from the anterior half or more 
of the bony circumference of the thyroid foramen,—the attachment 
being an inch wide opposite the symphysis pubis. The fibres are 
directed obliquely backwards to be inserted by a tendon into the pit 
at the root of the great trochanter. 

This muscle is concealed by the pectineus, and adductor brevis 
and magnus. It covers the obturator membrane and vessels, and 
is pierced by part of the obturator nerve. As it winds back it 
is in contact with the inner and lower parts of the hip joint. The 
insertion of the muscle will be seen in the dissection of the 
Buttock. 

Action. The muscle is an external rotator of the thigh : and its 
action will be given in full with the other muscles of the same 
group in the Buttock. 


Dissection. By detaching a small part of the obturator muscle 
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from the pelvis, the branches of the artery and nerve of the same 
name will be seen amongst its fibres. A better view will be obtained 
if the dissection of the vessel and nerve is deferred till after the 
limb is detached. 
The obturator artery is a branch of the internal iliac (p. 563), Obturator 
and enters the thigh through the upper part of the thyroid foramen. “"Y 
In the aperture the artery divides into two pieces, which form a aivides into 
circle beneath the muscle around the obturator membrane :— ee MEEEr 
The upper branch extends along the inner half of the membrane ; _ 
and the lower, perforating the membrane below the level of the lower 
other, turns downwards and forms a circle by uniting with the °°"! 
upper branch. An articular twig to the hip joint is supplied from this gives 
the lower branch. oan 
Muscular offsets of the artery are furnished to the obturator muscles, naesuine 
and some small twigs reach the upper part of the adductors. 
Branches of nerve to the external obturator muscle come from Branchesot 
the deep portion of the obturator trunk, and perforate the membrane ne 
with the lower branch of the artery. 


Secrion II. 
THE BUTTOCK, OR THE GLUTEAL REGION. 


Directions. Both this Section and the following one are to be Directions. 
completed by the student in the time appointed for the body to lie 
in the prone position. 

Position. During the dissection of the back of the thigh the body Position of 
is placed with the face down ; and the pelvis is to be raised by she ee 
blocks, until the lower limbs hang almost vertically over the end 
of the dissecting table. When the body is turned, the points of 
bone marking posteriorly the limit between the thigh and the 
abdomen can be better ascertained. 

Dissection. The integument is to be raised from the buttock by Take up the 
means of the following incisions :—One is to be made along the **™: 
iliac crest of the hip bone, and is to be continued in the middle line 
of the sacrum to the tip of the coccyx. Another is to be begun 
where the first terminates, and is to be carried outwards across the 
thigh till it is about six inches below the great trochanter. The 
flap of skin thus marked out is to be thrown down. 

Many of the cutaneous nerves of this region will be found in seek cuta- 
the fat along the line of the iliac crest. Thus in front, but rather on'the crest, 
below the crest, are branches of the external cutaneous, if these 
have not been cut in the dissection of the thigh. Crossing the 
crest towards the fore part is a large offset of the last dorsal nerve ; 
and usually farther back, but close to the bone, a smaller branch 
from the ilio-hypogastric nerve. In a line with the outer border 
of the erector spine, are two or three branches of the lumbar 


nerves. 
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By the side of the sacrum and coccyx two or three offsets of the 
sacral nerves are to be looked for beneath the fat. 

The remaining cutaneous nerves are derived from the small 
sciatic, and must be sought beneath the fat along the line of the 
lower incision, where they come from underneath the gluteus 
maximus. A few turn upwards over that muscle; the rest are 
directed down the thigh, and one (inferior pudendal) bends below 
the ischial tuberosity to reach the perineal space. 

Cutaneous arteries accompany all the nerves, and will serve as 
guides to their situation. 

Curanrous Nerves (fig. 197). The nerves distributed in the 
integuments of the buttock are small but numerous, and are 
derived from the spinal nerves (posterior primary pieces) ; from 
branches of the lumbar and sacral plexuses; and from the last 
dorsal nerve. 

Branches of the lumbar nerves (°). The offsets of the posterior 
primary pieces of the lumbar nerves (p. 396) are two or three in 
number, and cross the crest of the hip bone near the anterior 
edge of the erector spine: they ramify in the integuments of the 
middle of the buttock, and some branches may be traced nearly to 
the trochanter major. 

The branches of the sacral nerves (°) perforate the gluteus 
maximus near the sacrum and coccyx, and are then directed out- 
wards for a short distance in the integuments over the muscle. 
These offsets are usually two in number: the largest is opposite 
the lower end of the sacrum, and the other by the side of the 
coccyx. : 

The lass dorsal nerve (8) supplies the buttock by means of its 
lateral cutaneous branch (p. 450). This offset perforates the muscles 
of the abdomen, and crosses the anterior part of the iliac crest to 
be distributed over the fore part of the gluteal region, as low as 
the great trochanter. 

Nerves of the lumbar plexus. Parts of two nerves of the lumbar 
plexus (p. 541), viz. ilio-hypogastric and external cutaneous, are 
spent in the integuments of this region. 

The iliae branch of the ilio-hypogastric (*) crosses the iliac crest 
in front of the branches from the lumbar nerves, lying generally 
in a groove in the bone, and extends only a short distance below 
the crest. 

Offsets of the external cutaneous nerve of the thigh bend back- 
wards to the integuments above the great trochanter, and cross the 
ramifications of the last dorsal nerve. 

Small sciatic ('). This nerve of the sacral plexus (p. 566) sends 
superficial branches to the buttock. Its cutaneous offsets appear 
along the lower border of the gluteus maximus, accompanied by 
superficial branches of the sciatic artery: two or three ascend round 
the edge of the muscle, and are lost in the integuments of the lower 
part of the buttock ; the remaining branches (7) descend to the thigh 
and will be afterwards noticed on it. 

Dissection. The thin and unimportant deep fascia of this region 
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may be disregarded, in order that the great gluteal muscle, which sluteus 
is the most difficult in the body to clean, may be well displayed. a 
Supposing the student desirous to lay bare the muscle, let him turn 


Fig. 197.* 


aside the cutaneous nerves, and adduct and rotate inwards the limb 
to make tense the muscular fibres. Having cut through the fat mode of pro- 
and fascia from the origin to the insertion, let him carry the scalpel °°" 


* Superficial view of the buttock of the left side (Illustrations of Dissec- 
tions). 4. Gluteus maximus muscle, with the gluteus medius projecting 
above it. a. Continuation of small sciatic artery along the back of the thigh. 
Nerves and vessels, most of them cut from the teguments: 1. Small sciatic 
nerve—the trunk ; 2, its cutaneous thigh branches; and 3, inferior pudendal. 
4, Small sciatic offsets in the perineum. 5, Cutaneous of the sacral. 6. 
Offsets of the lumbar nerves. 7. Ilio-hypogastric. 8. Branch of the last 
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along one bundle of fibres at a time in the direction of a line from 
the sacrum to the femur, until all the coarse fasciculi are cleaned. 
If the student has a right limb, the dissection may be begun at 
the upper border; but if a left limb, at the lower margin of the 
muscle. 

The fascia of the buttock is a prolongation of that enveloping the 
thigh, and is fixed to the crest of the hip bone, and to the sacrum 
and coccyx. It is much thicker in front of, than on the gluteus 
maximus, and gives attachment anteriorly to the gluteus medius 
which it covers. At the edge of the gluteus maximus, the fascia 
splits to incase the muscle. 

The GLUTEUS MAXIMUS (fig. 197, 4) is the most superficial muscle 
of the buttock, and reaches from the pelvis to the upper part of 
the femur. Its origin from the pelvis is partly connected with bone 
and partly with aponeurosis :—Thus, the muscle is attached, from 
above down, to the posterior third of the iliac crest, and to a special 
impression on the hip bone below it; next, to the aponeurosis cover- 
ing the multifidus spine muscle ; then to the back of the lowest 
piece of the sacrum, and the back of the coecyx ; and lastly to the 
great sacro-sciatic ligament. From this extensive origin the fibres 
are directed outwards to their insertion :—About two thirds of the 
upper fibres, and a few of the lowest, end in the fascia lata of the 
outer part of the thigh: and the remainder are fixed for three inches 
into the lower part of the line leading from the linea aspera to the 
great trochanter of the femur. 

The gluteus forms the prominence of the buttock, and resembles 
the deltoid muscle of the arm in the situation, and in the coarseness 
of its texture. Its cutaneous surface is covered by the common 
teguments and investing fascia of the limb, and by the superficial 
nerves and vessels. The parts in contact with the under surface 
will be seen when the muscle is cut through. The upper border 
overlays the gluteus medius. And the lower edge, which is longer 
and thicker than the upper, forms the fold of the nates, and bounds 
posteriorly the perineal space ; beneath the lower border the ham- 
string muscles and the sciatic vessels and nerves issue. 

Action. With the femur hanging the muscle extends the hip joint 
by putting back that bone, and abducts and rotates out the limb. 

When the limb is fixed, and the body is raised from a sitting 
into a standing posture, the gluteus acts as an extensor of the 
articulation by moving back the pelvis. 

In standing both muscles assist in keeping the pelvis balanced 
on its props; and in rising from stooping they are the active agents 
in bringing upright the pelvis. When the body is supported on 
one leg the muscle can draw the sacrum towards the femur, so as 
to turn the face to the opposite side. 

Dissection (fig. 198). The gluteus maximus is to be cut across 
near the pelvis, and without injury to the subjacent sacro-sciatic 
ligament to which the lower fibres are closely joined. The depth 
of the muscle will be ascertained by the fascia and some vessels 
beneath it. When this intermuscular layer is arrived at, the outer 
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part of the gluteus is to be thrown towards its insertion, and the 
sciatic artery and nerves are to be detached from the under surface, 
though the branches of the gluteal vessels entering the muscle must 
be cut. 

The loose fat is to be taken away from the hollow between the clean parts 

pelvis and the trochanter, without injuring the vessels and nerves ; i: 
and the several muscles are to be cleaned, the fibres of each being 
made tense at the time of its dissection by rotating the femur. 
The vessels, nerves, and muscles, which are to be defined, may be 
ascertained by referring to the enumeration below of the parts 
beneath the gluteus. In removing the areolar tissue from the 
ischial tuberosity and the great trochanter, the bursa on each promi- 
nence of bone will be observed. 

Lastly the origin of the muscle is to be removed ; and the sacral dissect out 
nerves are to be dissected out of the gluteus, and to be followed to sr 
the surface of the great sacro-sciatic ligament, where they will be 
afterwards seen. 

Parts beneath the gluteus (fig. 198). At its origin the gluteus Parts 
maximus rests on the pelvis, and conceals part of the hip bone, (vere by 
sacrum, and coccyx, also the ischial tuberosity with the origin of its origin 
the hamstring muscles, L, and the great sacro-sciatic ligament, kK. 

At its insertion it covers the upper end of the femur, with the great and inser- 
trochanter, and the origin of the vastus externus, 1. Between the 4; 
muscle and each prominence of bone, viz. the tuberosity and the 
trochanter, is a large, loose synovial membrane; and between it 

and the vastus externus is another synovial sac. 

In the hollow between the pelvis and the femur the muscle and by the 
conceals, from above downwards, the undermentioned parts :— putorthe 
First, a portion of the gluteus medius, A; and below it the pyri- muscle. 
formis, B, with the superficial branch (a) of the gluteal vessels 
between the two. Coming from beneath the pyriformis are the 
sciatic vessels (b), and the large and small sciatic nerves (’, °), 
which descend to the thigh between the great trochanter and the 
ischial tuberosity ; and internal to the sciatic are the pudic vessels 
and nerve (d, *), and the nerve to the obturator internus muscle (*) 
with its vessels, which are directed inwards through the small sacro- 
sciatic notch. Still lower down is the tendon of the obturator 
internus muscle, D, with a fleshy fasciculus—the gemellus (c and n) 
—above and below it. Next comes the thin quadratus femoris 
muscle, G, with the upper part of the adductor magnus, H: at the 
upper border of the quadratus is the tendon of the obturator ex- 
ternus, F; and at the lower border, between it and the adductor, 
issues one of the terminal branches of the internal circumflex artery 
(c) with its veins. 

Dissection. Tracing back the offsets of the sacral nerves which Trace sacral 
perforate the gluteus, and removing a fibrous stratum which covers "“'** 
them, the looped arrangement of the first three nerves on the great 
sacro-sciatic ligament will appear. Finally the nerves may be 
followed inwards beneath the multifidus spine to the posterior 
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Sacral nerves. The external pieces of the posterior primary 
branches of the first three sacral nerves, after passing outwards 
beneath the multifidus spine (p. 402), are joined by loops on the 
surface of the great sacro-sciatic ligament (fig. 120). 

Two or three cutaneous offsets are derived from this intercom- 


Fig. 198.* 


munication, and pierce the fibres of the gluteus maximus to be 
distributed on the surface (p. 638). 


The GLUTEUS MEDIUS (fig. 198, A) is triangular in form, with its 
base at the innominate bone, and apex at the femur. It arises from 


* Second view of the dissection of the buttock (Illustrations of Dissections). 
Muscles: A. Gluteus medius. 3B. Pyriformis. o. Upper gemellus. p. Ob- 
turator internus. x. Gemellus inferior. ¥, Obturator externus. «. Quad- 
ratus femoris. uu. Adductor magnus. 1. Vastus externus. J. Gluteus 
maximus, cut. K. Great sacro-sciatic ligament. 1, Hamstring muscles. 
Arteries: a. Gluteal. = 6. Sciatic. c. Internal circumflex, d. Pudic e 
Anastomotic branch of sciatic. jf. First perforating. Nerves: 1. Last 
dorsal. 2. Upper gluteal. 38. Small sciatic. 4. Nerve to the obturator 
internus. 5. Pudic. 6. Great sciatic. 7. Inferior pudendal. 8. Cutaneous 
of the thigh of small sciatic. 9. Muscular branch of great sciatic. 
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the outer surface of the hip bone between the crest and the supe- arises from 
rior curved line, except behind where there is a surface of bone Bey ne, 
free from muscular fibres ; and many superficial fibres come from 

the strong fascia covering the anterior part of the muscle. The 

fibres converge to a tendon, which is inserted into an impression and inserted 
across the outer surface of the great trochanter, extending from the into tro- 
tip behind to the root in front. Chanter. 

The superficial surface is concealed in part by the gluteus maxi- Connec- 
mus ; and the deep is in contact with the gluteus minimus, and the “°"* 
gluteal vessels and nerve. The anterior border lies over the gluteus 
minimus, and is in contact with the tensor of the fascia lata. The 
posterior is contiguous to the pyriformis, only the gluteal vessels 
intervening. A small bursa is interposed between the tendon of 
insertion and the trochanter. 

Action. The whole muscle abducts the hanging femur; and the Use with 
anterior fibres rotate in the limb. In walking it is combined with ace: 
the adductors in moving forwards the femur. 

Both limbs resting on the ground the muscles assist in fixing the both limbs 
pelvis. In standing on one leg this gluteus will aid in balancing ***** 
the pelvis on the top of the femur. ee B 

Dissection. When the gluteus medius is detached from the pelvis, Detach 
and partly separated from the gluteus minimus beneath, the gluteal Situs ae 
vessels and nerve will come into view. The two chief branches gluteal ves- 
of the artery,—one being near the iliae crest, and the other lower *’* 
down,—are to be traced through the fleshy fibres as the reflection 
of the gluteus is proceeded with ; and the main part of the nerve and nerve. 
is to be followed at the same time to the tensor vaginz femoris 
muscle. The branches of the artery and nerve to the gluteus medius 
will be cut in removing that muscle. 

The gluteal artery (fig. 198, a) is the largest branch of the inter- Saat aiae 
nal iliac (p. 561), and issues from the pelvis above the pyriformis “Y * 
muscle. On the dorsum of the hip bone it ends in offsets which ‘divided into 
supply the gluteal muscles and the bone. Its named branches are 
superficial and deep :— 

The superficial branch supplies offsets to the integuments, and euneea 
some deeper twigs over the sacrum ; it ends in the gluteus maxi- a. 
mus, which it penetrates on the under surface. 

The deep branch (fig. 199, a) is the continuation of the artery, Deep _ 
and subdivides into two pieces which run between the two smaller peo 
glutei. One (0) (superior) courses along the origin of the gluteus 
minimus (supplying mostly the medius) to the front of the iliac 
crest, where it anastomoses with the ascending branch of the exter- i an. 
nal circumflex artery. The other portion (¢) (inferior) is directed end alae 
forwards over the middle of the smallest gluteal muscle, with the piece. 
nerve, towards the anterior lower iliac spine where it enters the 
tensor of the fascia lata, and communicates with the external cir- 
cumflex branch (p. 628) : many offsets are furnished to the gluteus 
minimus, and some pierce that muscle to supply the hip joint. 

Vein. The companion vein with the artery enters the pelvis, and Gluteal 


j ili i veln, 
ends in the internal iliac vein. ; 
. TT 2 
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The superior gluteal nerve (fig. 199, 1) is a branch of the Iumbo- 
sacral cord (p. 541). It accompanies the gluteal artery, and divides 
into two branches for the supply of the two smallest gluteal 
muscles: its lowest branch terminates anteriorly in the tensor 
vagine femoris, B. 

The GLUTEUS MINIMUS (fig. 199, C) is triangular in shape, and 
arises from the dorsum of the hip bone between the superior and 
inferior curved lines, extending backwards as far as the middle of 
the hip joint. Its tendon is inserted into an impression along the 
fore part of the great trochanter, where it is united inferiorly with 
the gluteus medius : some fibres are attached to the capsule of the 
hip joint. 

One surface is in contact with the gluteus medius, and the gluteal 
vessels and nerve; the other with the hip bone, the hip joint, and 
the outer head of the rectus femoris muscle. The anterior border 
lies by the side of the other gluteus ; and the posterior is covered 
by the pyriformis muscle. A bursa is placed between the tendon 
and the bone. 

Action. It acts as an abductor and rotator out of the femur when 
this bone is hanging ; and in walking, it and the medius will be 
employed in bringing forwards the limb. 

Both legs being fixed, the muscles are used in balancing the pel- 
vis. In standing on one leg the gluteus pitches the pelvis over the 
supporting limb with the preceding muscle. 

Dissection. Cut through the smallest gluteal muscle near the 
innominate bone, and define the tendinous part of the rectus 
femoris underneath it, close above the hip joint. Whilst detach- 
ing the gluteus from the parts underneath, the student cannot fail 
to notice the connection between its tendon and the capsule of the 
joint. 

The deep vessels to the articulation may be observed and followed 
as the muscle is removed. 

The outer head of the rectus femoris is a tendon as wide as the 
little finger, and about two inches long, which is fixed into the groove 
above the margin of the acetabulum. In front it joins the other 
tendinous piece of the rectus, which is attached to the anterior in- 
ferior iliac spine ; and below, it is connected with the capsule of 
the hip joint. 

The pyrirormis (fig. 198, B) arises in the pelvis from the front 
of the sacrum (p. 594), and leaves that cavity through the great 
sacro-sciatic notch. Outside the pelvis it ends in a rounded tendon 
which is inserted into the upper edge of the great trochanter, between 
the two smaller glutei. 

As the muscle passes through the sacro-sciatic notch it divides 
that space into two parts :—the upper giving passage to the gluteal 
vessels and nerve, and the lower transmitting the sciatic and pudic 
vessels and the sacral plexus. Its upper border is contiguous to 
the gluteus medius, and its lower, to the gemellus superior. Like 
the other rotator muscles in this situation, it is covered by the 
gluteus maximus, and by the gluteus medius at the insertion ; it 
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rests on the gluteus minimus, which separates it from the hip joint. 
Its tendon is united by fibrous tissue to that of the obturator and 
gemelli. 

Action. The use of this and the other external rotators is altered Use with 
by the position of the femur. If that bone hangs the pyriformis Sct ial 
rotates it out ; but if the hip joint is bent the muscle abducts the ™se4- 
limb from its fellow. 

Both limbs being fixed the muscles balance the pelvis, and help Both limbs 
to make the trunk erect after stooping to the ground. In standing °" ae 
on one leg, besides assisting to support the trunk, the pyriformis only one. 
turns the face to the opposite side. 

Dissection (fig. 199). The pyriformis may be cut across and raised Dissect 
towards the sacrum, to allow the dissector to follow upwards the ee 
sciatic and pudic vessels, and to trace the accompanying nerves to 8¢ls and 
their origin in the lower part of the sacral plexus. ba 

Some small nerves to the obturator internus (°), the gemellus and mus- 
superior (’), and the hip joint, are to be sought in the fat at the ibe 
lower part of the plexus. A branch to the inferior gemellus and 
the quadratus (°) will be found by raising the trunk of the great 
sciatic nerve ; but it will be followed to its termination after the 
muscles it supplies have been seen. 

Scraric AND Pupic Vessets. The vessels on the back of the The vessels 
pelvis, below the pyriformis muscle, are branches of the internal §p7je™ 
iliac (p. 561). 

The sciatic artery (fig. 198, b) supplies the buttock below the Sciatic 
gluteal. After escaping from the pelvis below the pyriformis, it “"Y? 
descends with the small sciatic nerve over the gemelli and obturator 
muscles, as far as the lower border of the gluteus maximus : here course 
the artery gives off many branches with the superficial offsets of its and ending. 
companion nerve ; and much reduced in size, it is continued with 
that nerve along the back of the thigh. In this course it furnishes Branches. 
the following named branches :— 

a. The coccygeal branch, arising close to the pelvis, perforates Coceygeal 
the great sacro-sciatic ligament and the gluteus maximus, and P™2ch- 
ramifies in this muscle, and on the back of the sacrum and coccyx. 

b. The branch to the great sciatic nerve (comes nervi ischiadici) Branch to 
is very slender, and entering the nerve near the pelvis, ramifies in /eSo""e 
it along the thigh. 

c. Muscular branches enter the gluteus maximus, the upper Muscular 

] branches. 
gemellus, and obturator internus ; and by means of a branch to 
the quadratus, which passes with the nerve of the same name Branch to 
beneath the gemelli and obturator internus, it gives offsets to the ine 
hip joint and the inferior gemellus. 

d. Anastomotic branch (fig. 198, e). Varying in size this artery is ett 
directed outwards to the root of the great trochanter, where it 7"°™ 
anastomoses with the gluteal and internal circumflex. 

The pudic artery (fig. 198, d) belongs to the perineum and the Pudtie 
genital organs ; it is smaller than the sciatic, internal to which it a 
lies. Only the small part of the vessel which winds over the TSGHIAL ososses the 


mney : : 2 ‘ st ischial 
spine, is seen on the back of the pelvis, for it enters the perineal as 
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space through the small sacro-sciatic notch, and is there distributed 
(p. 422). ‘ 

It supplies a small branch over the back of the sacrum, which 
anastomoses with the gluteal and sciatic vessels ; and a twig from 
it accompanies the nerve to the obturator internus muscle. 

The veins with the sciatic and pudic arteries receive contributing 
twigs corresponding with the branches of those arteries at the back 
of the pelvis, and open into the internal iliac vein. 

Sciatic AND Pupic Nerves. The nerves appearing at the back of 
the pelvis, below the pyriformis, are branches of the sacral plexus 
to the lower limb (p. 566) ; they are furnished mostly to parts 
beyond the gluteal region, but a few are distributed to the muscles 
at the back of the pelvis. 

The small sciatic (fig. 198, *) is a cutaneous nerve of the back of 
the thigh, for it supplies only one muscle of the buttock. It springs 
from the lower part of the sacral plexus, generally by two pieces, 
and takes the course of the sciatic artery as far as the lower border 
of the great gluteus, where it gives many cutaneous branches: much 
diminished in size at that spot, the nerve is continued along the 
back of the thigh beneath the fascia, and ends below the knee in 
the integuments of the back of the leg. The branches which are 
distributed to, or near the buttock, are muscular and cutaneous :— 

The muscular branches (inferior gluteal) enter the under surface 
of the gluteus maximus near the lower border. 

The cutaneous branches are directed upwards and downwards at 
the border of the gluteus :— 

The ascending set (fig. 197) are distributed in the fat over the 
lower third of the muscle. 

The descending set (fig. 197,*) supply the integuments of the 
upper third of the thigh at the inner and posterior aspects. One of 
these branches (*), which is larger than the others, is distributed to 
the genital organs, and is named inferior pudendal (p. 426) ; as it 
courses to the perineum, it turns below the ischial tuberosity, and 
perforates the fascia lata at the inner part of the thigh to end in 
the scrotum. 

The great sciatic (fig. 198,°) is the largest nerve in the body. It 
is the source of all the muscular, and most of the cutaneous branches 
distributed to the limb beyond the knee, as well as of the muscular 
branches at the back of the thigh. 

At its origin it appears to be a prolongation of the sacral plexus. 
It is directed through the buttock to the posterior part of the thigh, 
and rests on the external rotator muscles below the pyriformis. 
Commonly it does not supply any branch to the buttock, but it 
may give origin to one or two filaments to the hip joint. Fre- 
quently the nerve is divided into two large trunks at its origin, 
and one of them pierces the fibres of the pyriformis muscle. 

The pudic nerve (fig. 198, °) winds over the small sacro-sciatic 
ligament by the side of its companion artery, and is distributed 
with this vessel to the perineum and the genital organs (p. 422). 
Na branch is supplied to the buttock. 
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Muscular branches of the sacral plecus are furnished to the gluteus Muscular 
maximus, and to the external rotators except the obturator externus. benabee, 

Branches of gluteus. One or more branches of the plexus enter 
the top of the gluteus maximus (fig. 198). 

Two branches of the pyriformis enter the under surface, and are Branches of 
learnt with the sacral plexus in the pelvis (p. 567). a 
The nerve to the obturator internus (fig. 199, °) arises from the Nerve of 
upper part of the plexus, and is directed to its muscle through the Onn 
small sacro-sciatic notch with the pudic nerve: its termination is 

seen in the dissection of the pelvis. 

The nerve to the superior gemellus (fig. 199, 7) is a very small of superior 
twig, and arises separately from the following: it enters the inner 8"°!™* 
end of the muscle on the superficial surface. 

The nerve to the inferior gemellus and the quadratus (fig. 199, °) Nerve to 
is a slender branch, which passes with a companion artery beneath pane: 
the gemelli and the obturator internus, to end in the two muscles ™ts, 
from which it receives its designation. This nerve will be seen 
more fully in a subsequent dissection, when articular filaments and hip 
from it to the hip joint may be recognised. one 

Dissection. To see the remaining small rotator muscles, hook Clean rota- 
aside the great sciatic nerve, and take away the branches of the jee 
sciatic artery if it is necessary. In cleaning these muscles the limb 
should be rotated inwards. The gemelli are to be separated from 
the tendon of the obturator internus. 

The SUPERIOR GEMELLUS (fig. 198, ©) is the highest of the two Superior 
muscular slips along the sides of the tendon of the obturator em 
muscle. Internally it is attached to the outer and lower part of 
the ischial spine, and externally it is inserted with the obturator 
into the great trochanter. Oftentimes the muscle is absent. 

The INFERIOR GEMELLUS (fig. 198, ®) is larger than its fellow. pes 
Its origin is connected with the upper part of the ischial tuberosity, aes 
along the lower edge or lip of the hollow for the obturator internus 
muscle ; and its insertion is the same as that of the obturator tendon. inserted 
This muscle is placed between the obturator internus and quad- ee 
ratus, but near the femur the tendon of the obturator externus comes 
into contact with its lower border. 

Action. These small fleshy slips seem to be but accessory pieces owes 
of origin to the internal obturator, with which they combine in : 
use. 

The OBTURATOR INTERNUS (fig. 198, ?) arises from the innominate Cie 
bone inside the pelvis (p. 594), and passes to the exterior through mi 
the small sacro-sciatic notch. The tendon of the muscle is directed 
outwards over the hip joint, and is inserted with the gemelli into the one 
upper part of the great trochanter, in front of the pyriformis, as : 
well as into the contiguous portion of the neck of the femur. 

Outside the pelvis the obturator is mostly tendinous, and is em- pe ae hip 
braced by the gemelli muscles in the following way: near the 
pelvis the gemelli meet beneath, but near the trochanter they cover 
the tendon. Beneath the obturator is a synovial sac. Crossing the 
muscle are the large and small sciatic nerves and the sciatic vessels ; 


648 DISSECTION OF THE BUTTOCK. 


Its tendon and covering the whole is the gluteus maximus. On cutting through 

oe cas the tendon and raising the inner end, it will be found divided into 

ofthe pel- three or four pieces as it turns over the margin of the pelvis (fig. 

o 199, #); at this spot the pelvis is marked by ridges of fibro-cartilage, 
which correspond with the intervals between the tendons, and the 
surfaces are lubricated by a synovial membrane. 

Use like Action. Acting from the hinder border of the pelvis round which 

pyniformis it turns, it rotates out or abducts the femur according as this bone 


li b, 2 . ag 
eahebias may be hanging or raised. It will erect the pelvis after stooping, 


te and will balance the same in standing; and it will rotate to the 
rotation. opposite side the trunk supported on one limb. 

Quadratus The QUADRATUS FEMORIS (fig. 198, “) has the form expressed by 
femoris; its name, and is situate between the inferior gemellus and the ad- 
origin ; ductor magnus. Internally it arises from the outer border of the 


tuber ischii for two inches, along the origin of the semi-membra- 
insertion: nosus and adductor magnus; externally it is inserted into a tubercle 
in the posterior intertrochanteric ridge, and slightly into the neck 
of the femur; and into a line on the upper end of the bone for 
about two inches above the attachment of the great adductor, 


parts over By one surface it is in contact with the sciatic vessels and nerves, 
seete? and the gluteus. By the other it rests on the obturator externus, 
neath it, 


the internal circumflex vessels, and its-small nerve and vessels. 

Between its lower border and the adductor magnus one of the 

and at lower terminal branches of the internal circumflex artery issues. Between 

BOT it and the small trochanter is a bursa, which is common also to the 
upper part of the adductor magnus. 

Use with Action. Though the muscle has but slight power, it will be asso- 

limb free, ciated with the other muscles on the back of the pelvis in rotation 
out of the pendent femur, and in abduction of the femur when the 
hip joint is bent. 

and fixed. And its femoral attachment being fixed, it will help in supporting 
the pelvis; or it will turn the face to the opposite side, the body 
being supported on one limb. 

Dissect cir.  Dessection (fig. 199). The quadratus and the gemelli muscles may 

srtery. be now cut across, in order that their small nerve and artery, the 


artery. ‘ 
ending of the internal circumflex artery, and the obturator externus 
may be dissected out. 

pce a The internal circumflex branch (fig. 199, f) of the profunda artery 


artery (p. 634) divides finally into two parts. One (g) ascends beneath 
the quadratus (in this position of the body) to the pit of the tro- 
chanter, where it anastomoses with the gluteal and sciatic arteries, 
eee and supplies the bone. The other (2) passes between the quadratus 
and adductor magnus to the hamstring muscles, and communicates 
with a branch of the profunda artery. 
Obturator The OBTURATOR EXTERNUS (fig. 199, “) has been dissected at its 
wie origin in the front of the thigh (p. 636). The part of the muscle 
Hire, now laid bare, winds below the hip joint, and ascends to be inserted 
trochanter, into the pit at the root of the great trochanter. 
pte. On the back of the pelvis the obturator externus is covered by 
the quadratus, except near the femur where the upper border is in 
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contact with the inferior gemellus. As it turns back to its insertion 


it supports the hip joint. 
Action. Like the other muscles of the same group it rotates out Use on 


Fig. 199.* 


writuse, 


ZL 
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oe 
= 


the hanging limb; but it differs from them in having the same hanging 
action even when the hip joint is bent. li 


With the limb fixed, Theile supposes it to help in bending the Limb im- 


moveable. 


* Third view of the dissection of the buttock (Illustrations of Dissections). 
Muscles: a. Gluteus maximus, cut. 3. Tensor fascie late. o. Gluteus 
Dp. Gluteus medius, cut. ¥. Pyriformis, oG, Gemellus superior. 
Gemellus inferior. x. Quadratus femoris, 
cut. 1. Obturator externus. N. Adductor magnus. o. Hamstrings. P. 
Great sacro-sciatic ligament. Arteries: a. Gluteal. 0. Its upper, and c, its 
lower piece. d. Sciatic. ¢. Pudic. jf. Internal circumflex ; g, its ascend- 
ing, and fh, its transverse offset. 7. First perforating. s. External {cireum- 
flex. Nerves: 1. Superior gluteal. 2. Sacral. 38. Small sciatic, cut. 4. 
Pudic. 5. Nerve to obturator internus. 6. Nerve to quadratus and inferior 
gemellus. 7. Nerve to upper gemellus. 8. Large sciatic nerve. 


minimus. 
Hu. Obturator internus, cut. I. 


650 DISSECTION OF THE THIGH. 


hip joint in stooping, instead of extending it and raising the trunk 
like the other external rotator muscles. 
Sacro-sciatie The SACRO-SCIATIC LIGAMENTS pass from the innominate bone to 
ligaments. the sacrum and the coccyx ; they are two in number, and are named 
large and small. 
Attach- The large or posterior ligament (fig. 199, ?) is attached internally 
ae sof the to the posterior part of the hip bone, and to the side of the sacrum 
Form ; and coccyx; and externally it is inserted into an impression on 
the inner and anterior part of the ischial tuberosity, sending up- 
wards a prolongation along the pubic arch. It is wide next the 
givesapro- sacrum, but is contracted towards the middle, and is expanded 
i sllae again at the tuberosity. On the cutaneous surface are the branches 
of the sacral nerves ; and the gluteus maximus conceals and takes 
origin from it. Branches of the gluteal and sciatic arteries per- 


forate it. 
Small The small ligament will be seen on dividing the other near the 
: ae hip bone. At the sacrum and coccyx it is united with the large 
attach- band, but at the opposite end it is inserted into the ischial spine. 
ea It is less strong than the superficial ligament, by which it is con- 
cealed ; and it rests on the coccygeus muscle. 
They give By their attachments these ligaments convert the large sacro- 
rise to two = ee : She ; : 
notches : sciatic notch of the dried pelvis into two apertures or foramina. 


Between their insertion into the spine and tuberosity of the inno- 
small, with minate bone, is the small sacro-sciatic foramen, which contains the 
contents: . tins 5 

internal obturator muscle with its nerve and vessels, and the pudic 
saree and -yessels and nerve. And above the smaller ligament is the large 
MALTS Pass- Bye . . : * 
ing rote sacro-sciatic foramen, which gives passage to the pyriformis 
it. muscle, with the gluteal vessels and the superior gluteal nerve 


above it, and the sciatic and pudic vessels and the sacral plexus 
below it. 


Secrion III. 


THE BACK OF THE THIGH. 


Directions. —- Directions. The ham or the popliteal space may be taken after 
the buttock, in order that it may be seen in a less disturbed state 
than if it was dissected after the examination of the muscles at the 
back of the thigh. When this space has been learnt the student 
will return to the dissection of the thigh. 

Position. Position. The limb is to remain in the same position as in the 
dissection of the buttock. 

Take the Dissection (fig. 200). To remove the skin from the popliteal 

skin from 


overthe "ean let an incision be made behind the knee for the distance of 
ham. six inches above, and four inches below the joint. At each ex- 
tremity of the longitudinal cut make a transverse incision, and 


raise the skin in two flaps, the one being turned outwards and the 
other inwards. 


Seek the In the fat are some small cutaneous nerves and vessels, viz., one 
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or two twigs in the middle line of the limb from the small sciatic cutaneous 
nerve and artery beneath the fascia; and some offsets of the 
internal cutaneous nerve towards the inner part. After the sub- 
cutaneous fat is removed, the special fascia of the limb will be 
brought into view. 

Fascia lata. Where this fascia covers the popliteal space it is Fascia of 
strengthened by transverse fibres, particularly on the outer side ; ee 
and it is connected laterally with the tendons bounding that ham. 
interval. The short saphenous vein perforates it sometimes 
opposite the kmee, but usually at a spot lower down. 

Dissection (fig. 200). The fascia over the ham is now to be Remove 
removed without injuring the small sciatic nerve and artery, and *S*™ 
the short saphenous vein, which are close beneath it. A large and take the 
quantity of fat may be next taken out of the space, but without ,)7™ te 
injury to the several small vessels and nerves in it. 

In cleaning the space the student will come upon the large Seek the 
internal popliteal nerve in the middle line; and nearer the outer ie sakes: 
side, on the external popliteal. Both nerves give branches; and 
the numerous offsets of the inner will be recognized more certainly 
by tracing them from above down along the trunk of the nerve, 
than by proceeding in the opposite direction : in fat bodies the two 
small nerves from the inner popliteal trunk to the knee joint are 
difficult to find. Under cover of the outer boundary, and deep in 
the space, is an articular nerve from the external popliteal, which 
sometimes arises from the great sciatic. 

In the bottom of the space are the popliteal vessels, the vein being Clean the 
more superficial than the artery. The student is to seek an articular YS*S: 
branch (superior), on each side, close above the condyle of the femur ; 
and to clean numerous other branches of the vessels to the muscles 
around, especially to those of the leg. On the upper part of the find obtu- 
artery, the branch of nerve from the obturator to the knee joint is ae oie 
to be found: and on the sides of the artery are three or four lym- 
phatic glands in the fat. 

After the ham has been cleaned, the sartorius and the gracilis are 
to be replaced in their natural position on the inner side. 

The POPLITEAL SPACE, or the ham (fig. 200), is the hollow behind The ham ; 
the knee : it allows of the free flexion of the jot, and contains the 
large vessels of the limb. When dissected, this interval has the form situation 
of a lozenge, and extends upwards along one third of the femur, and and extent. 
downwards along one sixth of the tibia ; but in the natural condi- 
tion of the parts the sides are approximated by the fascia of the 
limb, and the space is limited, apparently, almost to the region of 
the joint. 

This hollow is situate between the muscles on the back of the Boundaries; 
limb; and the lateral boundaries are therefore formed by the 
muscles of the thigh (hamstrings), and leg. Thus, on the outer outer 
side, is the biceps muscle (°) as far as the joint ; and the plantaris 
and the external head of the gastrocnemius (°) beyond that spot. 

On the inner side, as low as the articulation, are the semimembra- and inner. 


nosus (*) and semitendinosus (*) muscles, with the gracilis and 


652 


Limit above 
and below. 


Superficial 
and deep 
boundaries. 


Greatest 
width and 
depth. 


Contents. 


Popliteal 
artery ; 


extent ; 


part is in 
the ham, 


and part 
beyond. 


The part in 
the space 5 


DISSECTION OF THE THIGH. 


sartorius between them and the femur; and beyond the joint is 
the inner head of the gastrocnemius (’). The upper point of the 
ham is limited by the apposition of the imner and outer hamstrings ; 
and at the lower point the heads of the gastrocnemius touch each 
other. 

Stretched across the cavity are the fascia lata and the teguments. 
Forming the deep boundary, or the floor, are the following parts,— 

the posterior surface of the femur 

Fig. 200.* included between the lines to the 

condyles, the posterior ligament of 

the knee joint, and part of the pop- 

liteus muscle with the upper end of 
the tibia. 

The popliteal space is widest 
opposite the femoral condyles, 
where the muscles are most drawn 
to the sides; and is deepest above 
the articular end of the femur. 
Above and below it communicates, 
beneath the muscles, with the back 
of the thigh and leg. 

In the hollow are contained the 
popliteal vessels with their branches, 
and the ending of the external sa- 
phenous vein ; the popliteal trunks 
of the great sciatic nerve, and some 
of their branches; together with 
lymphatic glands, and a large quan- 
tity of fat. The small sciatic nerve 
and its vessels are placed superfi- 
cially in the ham; and a branch of 
the obturator nerve lies on the artery 
in the bottom of the space. 

The POPLITEAL ARTERY (fig. 200, *) 
is the continuation of the femoral, 
and reaches from the opening in the 
adductor magnus to the lower border 
of the popliteus muscle, where it 
terminates by bifurcating into the anterior and posterior tibial 
vessels. A portion of the artery lies in the ham, and is uncovered 
by muscle ; but the rest is beneath the gastrocnemius, and beyond 
the limits of the popliteal space as above defined. The description 
of the artery may be divided therefore into two parts, corresponding 
with this difference in the connections. 

In the ham the vessel is inclined obliquely from the inner side of 


* View of the popliteal space (Quain’s Arteries). 1. Popliteal vessels. 2. 
Internal popliteal nerve. 3. External popliteal nerve. 4. Semimembranosus 
muscle. 6. Semitendinosus muscle. 6. Biceps muscle. 7, 8. Inner and 
outer heads of the gastrocnemius muscle. The superficial vein on the gastroc- 
nemius is the short saphenous, which enters the popliteal. 
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the limb to the interval between the condyles of the femur ; and is course and 
then directed along the middle of the space over the knee joint. As °™*H"s 
far as the inner condyle the artery is overlaid by the belly of the 
semimembranosus muscle ; but thence onwards it is situate between 

the heads of the gastrocnemius, and is covered only by the fascia 

lata and the integuments. Beneath it is the femur with the posterior 

ligament of the knee joint. 

In contact with the vessel, and somewhat on the outer side at Position of 
first, lies the popliteal vein, so that, on looking into the space, the ¥”"* 
arterial trunk is almost covered ; but in the interval between the 
heads of the gastrocnemius, the vein and its branches conceal 
altogether the artery. Below the knee the short saphenous vein 
(fig. 201, 7), and the muscular branches of the artery, are laid over 
the popliteal trunk. 

More superficial than the large vessels, and slightly external to and of the 
them in position, is placed the internal popliteal nerve, which with "VY: 
its branches lies over the artery, like the vein, between the heads of 
the’gastrocnemius. In the bottom of the hollow the small obturator 
nerve runs on the artery to the joint. 

Dissection. To see the deep part of the artery the inner head of Cut the 
the gastrocnemius should be cut through, and raised from the sub- ee 
jacent parts. On removing the areolar tissue the vessels and nerves mius. 
will appear. The lower articular branches of the vessels and nerve 
are now brought into view ;—the inner artery is below the head of 
the tibia, and the outer higher up between the tibia and fibula, 
each with a vein, and the first has a companion nerve. 

Beyond the ham. Whilst the artery is beneath the gastrocnemius Artery be- 
(fig. 206) it sinks deeply into ihe limb ; here it is crossed by a small ¥°*?*™ 
muscle—the plantaris c, and the ending is concealed by the soleus s. 

It rests on the popliteus muscle. 

Both the companion vein and the internal popliteal nerve change Position of 
their position to the artery, and gradually cross over it, so as to lie Yen ant 
on its inner side at the lower border of the popliteus. 

Sometimes the artery is divided as high as the back of the knee 
joint ; and then the anterior tibial artery may lie beneath the pop- 
liteus muscle. 

Branches (fig. 201) are furnished by the artery to the surround- Branches. 
ing muscles, and to the articulation ;—those that belong to the 
joint are five in number, and are called articular, viz., two superior, 
inner and outer; two inferior, also inner and outer; and a central 
or azygos branch. 

a. The muscular branches are upper and lower. The upper set, Muscular 
three or four in number, arise above the knee, and end in the semi- branelies 
membranosus and biceps muscles, communicating with the perfora- 
ting and muscular branches of the profunda. The lower set (sural) 
are furnished to the muscles of the calf, viz., gastrocnemius, soleus, 
and plantaris. a 

b. A superficial or cutaneous branch arises near the knee joint, ss enti 
and accompanies the external saphenous nerve over the muscles of : 
the leg to end in the teguments (fig. 201). 
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c. The superior articular arteries arise from the popliteal trunk, 
one from the inner and one from the outer side, above the condyles 
of the femur; they are directed almost transversely beneath the 
hamstring muscles, and turn round the bone to the front of the 
joint. 

The external one (k) perforates the intermuscular septum, and 
divides in the substance of the vastus internus. Some of the 
branches end in that muscle, and anastomose with the external 
circumflex (of the profunda): others descend to the joint; and 
one offset forms an arch across the fore part of the bone with the 
anastomotic artery. 

The internal artery (/), oftentimes very small, winds beneath the 
tendon of the adductor magnus, and terminates in the vastus in- 


- ternus; it supplies this and the knee joint, and communicates with 
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d. The inferior articular branches (fig. 206) lie beneath the gastroc- 
nemius, but are not on the same level on opposite sides of the limb; 
for the inner one descends below the head of the tibia, whilst the 
outer one is placed above the fibula. Each lies beneath the lateral 
ligament of its own side. 

The external branch (c) supplies the outer side of the knee joint, 
anastomosing with the other vessels on the articulation, and with 
the recurrent branch of the anterior tibial artery: it sends an offset 
beneath the ligament of the patella to join a twig from the lower 
internal branch. 

The internal artery (b) ascends at the anterior border of the in- 
ternal lateral ligament, and after taking its share in the free anas- 
tomoses over the joint, ends in offsets for the articulation and the 
head of the tibia, 

e. The azygos branch enters the back of the joint through the 
posterior ligament, and is distributed to the ligamentous structures, 
the fat, and the synovial membrane of the interior. 

The POPLITEAL VEIN (fig. 201, h) originates in the union of the 
ven comites of the anterior and posterior tibial vessels, and has 
the same extent and connections as the artery it accompanies. At 
the lower border of the popliteus muscle the vein is internal to the 
arterial trunk ; between the heads of the gastrocnemius it is super- 
ficial to that vessel; and thence to the opening in the adductor 
magnus it lies to the outer side, and close to the artery. It is 
joined by branches corresponding with those of the artery, as well 
as by the short saphenous vein (fig. 201). 

The POPLITEAL NERVES (fig. 200) are the two large trunks derived 
from the division of the great sciatic in the thigh; they are named 
internal and external from their relative position. In the popliteal 
space each furnishes cutaneous and articular offsets, but only the 
inner one supplies branches to muscles. 

The INTERNAL POPLITEAL NERVE (’) is larger than the external 
and occupies the middle of the ham: its connections are similar ri 
those of the artery, that is to say, it is partly superficial and partly 
covered by the gastrocnemius. Like the vessel it extends through 
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the back of the leg, and retains the name popliteal only to the 

lower border of the popliteus muscle. Its position to the vessels 

has been -already noticed. The branches arising from it here are Branches 
the following :— are 

a. Two small articular twigs (fig. 201, °) are furnished to the two 
knee joint with the vessels. One which accompanies the lower “tcwar: 
internal articular artery to the fore part of the articulation, is the 
largest ; and another takes the same course as the azygos artery, 
and enters the back of the joint with it. 

b. Muscular branches arise from the nerve between the heads of muscular; 
the gastrocnemius. One supplies both heads of the gastrocnemius 
and the plantaris. Another descends beneath the gastrocnemius, 
and enters the cutaneous surface of the soleus. And a third pene- 
trates the popliteus at the under aspect, after turning round the - 
lower border. 

c. The external saphenous nerve (fig. 205, °) (ram. communicans external 
tibialis) is the largest branch, and is a cutaneous offset to the leg StPhenows 
and foot. It lies on the surface of the gastrocnemius, but beneath 
the fascia, as far as the middle of the leg, where it becomes cuta- 
neous, and will be afterwards seen. 

The EXTERNAL POPLITEAL NERVE (fig. 200,’ ) (peroneal) lies along External 
the outer boundary of the ham as far as the knee joint ; at that popliteal 
level it leaves the space and follows the edge of the biceps muscle 
for two inches, till it is below the head of the fibula. There it 
enters the fibres of the peroneus longus, and divides beneath that 
muscle into three,—musculo-cutaneous, anterior tibial, and recur- 
rent articular. Its branches whilst in the popliteal space are cuta- Branches : 
neous and articular. 

a. The articular nerve, arising high in the space, runs with the articular, 
upper external artery to the outer side of the knee, where it sends 
a twig along the lower articular artery: both enter the joint. 

b. The peroneal communicating branch (fig. 205, *) (ram. commu- communi- 
nicans fibularis) joins the external saphenous branch of the internal ee 
popliteal about the middle of the leg. It soon becomes cutaneous, 
and offsets are given by it to the back of the leg. 

c. One or two cutaneous nerves are furnished by the external cutaneous 
popliteal to the integument on the outer side of the leg in the upper oe 
half. 

The articular branch of the obturator nerve (fig. 201, 7) perforates Articular 
the adductor magnus, and is conducted by the popliteal artery to Berve ¢t the 
the back of the knee joint. After supplying filaments to the vessels, 
the nerve enters the articulation through the posterior ligament. 

The Zymphatic glands of the popliteal space are situate around Lymphatic 
the large arterial trunk. Two or three are ranged on the sides ; Bae 
whilst one is superficial to, and another beneath the vessel : they artery. 
are joined by the deep lymphatic vessels, and by the superficial set 
with the saphenous vein. 
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THE BACK OF THE THIGH. 


Dissection (fig. 201). Now the popliteal space has been examined, 
the student may proceed with the dissection of the back of the 
thigh. The piece of skin between the buttock and the popliteal 
space should be divided, and reflected to the sides. In the fat on 
the sides of the limb fine offsets of the internal and external cuta- 
neous nerves of the front of the thigh may be found ; and along 
the middle line some filaments from the small sciatic nerve pierce 
the fascia. 

Remove the deep fascia of the limb, taking care of the small 
sciatic nerve and its artery. Lastly, clean the hamstring muscles ; 
trace out the perforating arteries to the front of the thigh, and clean 
the branches of the great sciatic nerve and profunda artery to the 
muscles. 

Muscties. The muscles behind the femur act mainly as flexors of 
the knee joint. They extend from the pelvis to the bones of the 
leg, and are named hamstrings from their cord-like appearance on 
the sides of the ham: they are three in number, viz., biceps, semi- 
tendinosus, and semimembranosus. The first of these lies on the 
outer, and the others on the inner side of the popliteal space. 

The biceps (fig. 201, D) has two heads of origin, long and short, 
which are attached to the pelvis and the femur. The long head 
arises from an impression on the back of the ischial tuberosity, in 
common with the semitendinosus muscle. The short head is fixed 
to the femur below the gluteus maximus, viz., to all the linea aspera, 
to nearly the whole of the line leading inferiorly to the outer con- 
dyle, and to the external intermuscular septum. The fibres end 
inferiorly in a tendon, which is inserted into two prominences on 
the head of the fibula by slips which embrace the external lateral 
ligament ; and a slight piece is prolonged to the head of the tibia. 

The muscle is superficial, except at the origin, where it is covered 
by the gluteus ; it rests on the upper part of the semimembranosus, 
and on the great sciatic nerve and the adductor magnus muscle. On 
the inner side is the semitendinosus as far as the ham. Its tendon 
gives offsets to the deep fascia of the limb. 

Action. It can bend the knee if the leg-bones are not fixed, and 
afterwards rotate out the tibia; and the long head, which passes 
upwards beyond the femur, will extend the bent hip joint when the 
knee is straight. 

The leg being supported on the ground, the long head will assist 
in balancing and erecting the pelvis ; and the short head will draw 
down the femur so as to bend the knee in stooping. 

The SEMITENDINosUs (fig. 201, ®) is a slender muscle and receives 
its name from its appearance. It arises from the tuberosity of the 
hip bone with the long head of the biceps, and by fleshy fibres 
from the tendon of that muscle. Inferiorly it is inserted into the 
ae of the tibia, close below the gracilis, and for a similar 
extent, 
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* Dissection of the back of the thigh (Illustrations of Dissections). Muscles: 
A. Gluteus maximus, cut below, and partly raised. B. Quadratus femoris. 
c. Adductor magnus. pb. Biceps. u. Semitendinosus. ¥, Semimembranosus. 
a. Outer, and, u, inner head of the gastrocnemius. Arteries: a. Small 
sciatic; cut. 6. Ending of internal circumflex to hamstrings. c. First, d, 
second, and ¢, third perforating of profunda. jf. Muscular branch of profunda. 
g. Popliteal trunk. h. Popliteal vein. 7. Short saphenous vein. %. Upper 
external, and 7, upper internal articular artery. Nerves: 1. Small sciatic. 
2. Large sciatic. 3. Branch to hamstrings from large sciatic. 4. External 
popliteal, and, 5, communicating peroneal. 7. Articular branch of obturator 
to knee. 8. Internal popliteal. 9. Articular branch to knee of the internal 


popliteal. 10. Short saphenous. 
UU 
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the biceps as far as the popliteal space. As the tendon turns for- 
wards to its insertion, an expansion is continued from it to the fascia 
of the leg ; and it is attached, with the gracilis, below the level of 
the tubercle of the tibia, the two being separated from the tendon 
of the sartorius by a bursa (p. 622). 

Action. If the leg is moveable the muscle bends the knee ; and 
continuing to contract, rotates inwards the tibia. Supposing the 
knee-joint straight but the hip-joint bent, the femur can be depressed, 
and the hip extended by the semitendinosus and the other hamstrings. 

Should the limbs be fixed on the ground, the muscle will assist 
in balancing the pelvis, or in erecting the trunk from a stooping 
posture. 

The sEMIMEMBRANOSUS muscle (fig. 201, *) is tendinous at both 
ends, and its name is given from the membraniform appearance of 
the upper tendon. The muscle is attached above to the highest 
impression on the back of the tuber ischii, above and external to 
the semitendinosus and biceps; and it is inserted below into the 
hinder and inner part of the head of the tibia. 

The muscle is thick and fleshy inferiorly, where it bounds the 
popliteal space. On it lies the semitendinosus, which is lodged in 
a hollow in the upper tendon ; and beneath it is the adductor mag- 
nus. Along the outer border lie the great sciatic, and internal 
popliteal nerves. Between its tendon and the inner head of the 
gastrocnemius is a large bursa. The insertion of the muscle will 
be dissected with the knee-joint. 

Action. This hamstring is united with the preceding in its action, 
for it bends the knee and rotates in the tibia; and with the knee 
straight it will limit flexion of the hip, or extend this joint after the 
femur has been carried forwards. 

When the foot rests on the ground, the semimembranosus acts 
altogether on the pelvis. 

The GREAT SCIATIC NERVE (fig. 201, *) lies on the adductor mag- 
nus muscle below the buttock, and divides into the two popliteal 
nerves about the middle of the thigh, though its point of bifurca- 
tion may be carried upwards as far as the pelvis. In this extent 
the nerve lies along the outer border of the semimembranosus, and 
is crossed by the long head of the biceps. 

Branches. At the upper part of the thigh it supplies large branches 
to the flexor muscles, and a small one to the adductor magnus. 

SMALL SCIATIC NERVE (fig. 201, 1). Between the gluteus maximus 
and the ham this small nerve is close beneath the fascia ; but it 
becomes cutaneous below the knee, and accompanies the external 
saphenous vein for a short distance. 

Small cutaneous filaments pierce the fascia of the thigh ; and the 
largest of these arises near the popliteal space. | 

Dissection. To see the posterior surface of the adductor magnus, 
and the branches of the perforating and muscular arteries, the ham- 
string muscles must be detached from the hip bone and thrown 
down ; and the branches of arteries and nerves they receive are to 
be dissected out with care. All the parts are to be cleaned. 
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ADDUCTOR MAGNUS MUSCLE (fig. 201, ©). At its posterior aspect Posterior 
the large adductor is altogether fleshy, even at the opening for the ee 
femoral artery ; and the fibres from the pubic arch appear to form ™agnus. 

a part almost distinct from those connected with the tuberosity of 
the hip bone. In contact with this surface are the hamstring 
muscles and the great sciatic nerve. : 

Ending of the perforating arteries (fig. 201, c,d, e). These branches Perforating 
of the profunda appear through the adductor magnus close to the sige 
femur, and are directed out through the short head of the biceps tte 
and the outer intermuscular septum to the vasti muscles ; but as 
the first branch is placed higher than the attachment of the biceps, 
it pierces the gluteus maximus in its course. In the vasti they and ending; 
anastomose together, and with the descending branches of the 
external circumflex artery. 

Muscular branches are furnished by the perforating arteries to offsets to 
the heads of the biceps ; and a cutaneous offset is given by each }0Ps.an4 
to the teguments of the outer part of the thigh, along the line of 
the outer intermuscular septum. 

' Muscular branches of the profunda (fig. 201, f) pierce the adductor Anastomotic 
magnus internal to the preceding, and at some distance from the ae 
femur. Three or four in number, the highest appears about five number and 
inches from the pelvis, and the rest in a line at intervals of about 
two inches from one another : they are distributed to the hamstring | 
muscles, especially the semimembranosus, and communicate below 

with offsets of the popliteal trunk. 

The up Jornt (fig. 202). This articulation is a ball and socket Hip joint, 
joint, the head of the femur being received into the acetabulum or Phen 
the cup-shaped hollow of the innominate bone. Connecting the its liga- 
bones are the following ligaments :—one to deepen the receiving ™e's. 
cavity, which is named cotyloid; another between the articular 
surfaces of the bones,—the interarticular ; and a capsule around all. 

Dissection. The muscles are to be taken away from the back of Lay bare 
the hip joint, and the upper and lower attachments of the capsular bebine a 
ligament are to be especially cleared from areolar tissue. 

Next, the front of the joint should be cleaned and examined in and in front, 
the same manner, with the body turned over for a short time, if 
this change in position does not interfere with the other dissections. 

In the capsule itself the student has to define a wide thick part define its 
in front, and a transverse band near the neck of the femur behind. eee 

The capsular ligament (fig. 202) is a thick fibrous case, which is Capsule. 
strong enough to check the movements of the joint. Its upper 
margin is attached to the circumference of the acetabulum at a short Attach- 
distance from the edge, as well as to a transverse ligamentous pa 
band over the notch at the inner side of the cavity. Its lower ana below. 
margin is inserted in front into the anterior intertrochanteric line 
(fig. 202) ; behind, by a very thin piece, into the neck of the femur 
about a finger’s breadth from the small trochanter and the posterior 
intertrochanteric line (fig. 203); and above, into the neck, near the 


great trochanter. The capsule differs much in strength, and in the Capsule 
. a: thick 
arrangement of the fibres at the fore and hinder cali d act 
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On the front it is strengthened by a wide layer of longitudinal 
fibres (fig. 202, a, b, c). The central portion,—the ilio-femoral 
ligament (a), is fixed above by a narrow piece to the lower coven 
iliac spinous process, and below where it widens, into the anterior 
intertrochanteric line. By its strength it can arrest extension of 
the joint ; and the femur being fixed, it will prop the pelvis. The 
outer edge (c) (ilio-trochanteric band) extends from the hip bone 
opposite the outer head of the rectus, to the upper and fore part of 


the great trochanter and neck of the femur; its use is to check 
adduction of the femur. The inner edge () (pubio-femoral band) 
is attached superiorly to the prominent pubic portion of the hip 
bone inside the acetabulum, and inferiorly to a roughened surface 
at the lower part of the neck of the femur on a level with, and in 
front of the small trochanter: this band controls the abductory 
movement of the joint. 

At the back of the capsule close to the: neck of the femur is a 
band of transverse fibres (fig. 203, b), about as wide as the little 
finger, which arches like a collar over the neck of the bone. By 
its lower edge it is united to the cervix femoris by a thin layer (c) 
of fibrous tissue and synovial membrane ; at the upper edge it is 
joined by the longitudinal capsular fibres (a). It gives insertion to 
the longitudinal fibres of the capsule, and prevents that restriction 


* Fore part of the capsule of the hip-joint. «@. Tlio-femoral ligament. 6. 
Pubio-femoral edge or band. c. Ilio-trochanteric band. 
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of the swinging movement which would result from their insertion Use. | 
into the hinder part of the neck. 

Posteriorly the joint is covered by the external rotator muscles ; Muscles 
and anteriorly by the psoas and iliacus, a bursa being between it 7" 
and them. Above is the gluteus minimus, whose tendon is united 


with the upper and outer band of the capsule ; and below is the 
obturator externus. 

Dissection (fig. 204). The capsular ligament is to be now divided pipe open 
over the prominence of the head of the femur, and this bone being “° “P aes 
disarticulated but not detached, the cotyloid and interarticular liga- 
ments inside it will appear. 

The interarticular or round ligament is attached to the acetabulum Define round 
by two pieces; and to bring these into view, the synovial membrane "8°" 
and areolar tissue must be removed. The transverse ligament over 
the notch is also to be defined. 

The cotyloid ligament (fig. 189, g) is a narrow band of fibro- baie 
cartilage, which is fixed to the margin of the acetabulum, and is : 
prolonged across the notch on the inner side, so as to form part of 
the transverse ligament. Its fibres are not continued around the pda 
acetabulum, but are fixed to the margin of the cavity, and cross acetabulum. 
one another in the band. It is thickest at its attachment to the 


* Hinder part of the hip-joint capsule. a. Longitudinal fibres. 6, Trans- 
verse band. c. Thin piece attached to the neck of the femur about half way 


down. 
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bone, and becomes gradually thinner towards the free margin, where 
it is applied to the head of the femur. 

This ligament fills up the hollows in the rim of the acetabulum, 
and deepens the socket for the femur in the same manner as the 
glenoid ligament increases the surface for the reception of the head 
of the humerus. 

The transverse ligament (fig. 189, 2) is a firm but narrow band, 
which reaches across the upper part of the notch at the inner side 
of the acetabulum. It consists partly of deep special fibres (/) 
which are attached to the margins of the notch ; and partly of a 
superficial bundle from the cotyloid ligament (g). Beneath it is 
an aperture by which vessels and nerves enter the acetabulum to 
supply the synovial membrane, and the fat in the bottom of that 
hollow. 

The interarticular or round ligament (fig. 204, 6) (ligam. teres) is 
a slight band about an inch long, connecting the femur with the 
innominate bone. 

One extremity is roundish, and is inserted into the pit in the head 
of the femur. 

The other is flattened, and divides into two parts opposite the 
transverse ligament. The anterior piece (c) (pubic) is attached 
with the transverse ligament to the pubic edge of the notch. The 
posterior part (d) (ischial) is inserted behind the transverse ligament 
into the ischial border of the cotyloid notch. 

Dissection. To see its condition in the different movements of the 
articulation, it should be examined in a joint in which the capsule 
is entire, and the bottom of the acetabulum has been cut out with 
a chisel inside the pelvis. 

When the joint is in the extended state, the ligament is generally 
lax, the two end attachments being near each other ; but if the femur 
is adducted, the ischial part of the ligament is rendered tight because 
the head of the femur rises. 

In flexion of the joint the ligament is tighter than in extension, 
as the femoral insertion is removed from the acetabular ; and if, in 
the bent state, the femur be rotated out or adducted, the round 
ligament will be most stretched. 

A synovial membrane lines the capsular ligament, and is continued 
along it to the acetabulum and the head of the femur. In the 
bottom of the cotyloid cavity it is reflected over the fat in that 
situation ; and it surrounds the ligamentum teres. 

Dissection. To see the surface of the acetabulum the lower limb 
is to be separated from the trunk by dividing the interarticular 
ligament, and by cutting through any parts that connect it to the 
pelvis: at this stage the pelvic attachments of the round ligament 
can be better seen. 

Surfaces of bone. The articular surfaces of the bones are not 
completely covered with cartilage. 

In the head of the femur is a pit into which the round ligament 
is inserted. 


The acetabulum is coated with cartilage at its circumference, 
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except opposite the notch, and touches the head of the femur by cartilagin- 
this part: this articular surface is deep above, but gradually de- Sane” 
creases towards the notch. > 
Within the cartilage and close to the notch, is a mass of fat Fat in the 
(fig. 189, f) covering about one third of the area of the cotyloid a a 


Fig. 204.* 


cavity, which constitutes the gland of Havers: it communicates 
with the fat of the thigh beneath the transverse ligament. 

Movement. In this ball and socket joint, there are the same kinds Kinds of 
of movement as in the shoulder, viz., flexion and extension, abduc- ™°H 
tion and adduction, circumduction, and rotation. 

Flexion and extension. In the swinging movement flexion is freer Swinging 
than extension, the thigh being capable of such elevation as to touch °Vement* 
the belly. 

During swinging the head of the femur revolves in the bottom motion of 
of the acetabulum, rotating around a line corresponding with the erg 
axis of the head and neck; and the rapidity and extent of the 
movements do not endanger the security of the joint, the head of 
the bone not having any tendency to escape. 

In flexion, the back of the capsule and the ilio-trochanteric band state of 
are put on the stretch ; and in extension, the strong ilio and pubio- lee 
femoral bands are tightened. 


In abduction and adduction the femur is removed from, or brought Lateral 
movement : 


* Hip joint opened, to show the interarticular or round ligament. a. Part 
of the capsule. 0. Ligamentum teres : ¢, its pubic, and, d, its ischial attach- 
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towards the middle line of the body. Of the two, abduction is the 
most extensive, because the limb may soon meet its fellow when it 
is moved inwards, though, if it is carried in front of the other, 
adduction is considerable. 

In both states the head moves in the opposite direction to the 
shaft. Thus, as the femur is abducted, the head descends, and the 
greater part of the articular surface projects below the acetabulum ; 
and when the limb is raised to its utmost, the great trochanter 
comes to rest on the margin of the acetabulum, so as to limit farther 
motion. As the limb descends and approaches the other, the head 
rises into the socket of the joint, and is securely lodged, finally, in 
the deepest part of the cavity. , 

In abduction, the inner band of the capsule is tightened over the 
projecting head of the femur, the upper part being relaxed. And 
in adduction, the outer band of the capsule is rendered tense enough 
to arrest the movement. 

Dislocation may take place in both these lateral movements, the 
edge of the cotyloid cavity serving as the fulcrum by which the 
femur can be lifted out of the hollow ; in the one case (adduction) 
the neck of the femur rests on the brim of the acetabulum, and in 
the other (abduction) the great trochanter is supported on the margin 
of the joint-socket. After a dislocation has been reduced, the state 
of adduction, with the knees fastened together, is the securest posi- 
tion in which the limb can be placed, inasmuch as the head of the 
femur then occupies the deepest part of the acetabulum. 

In circumduction, the four kinds of angular motion above noticed 
take place in succession, viz., flexion, abduction, extension, and 
adduction ; and the limb describes a cone, whose base is at its ex- 
tremity, and apex at the union of the neck with the shaft of the 
femur. This movement is less free than in the shoulder-joint, be- 
cause of the greater bend between the neck and shaft of the femur. 

There are two kinds of rotation, internal and external: in the 
former, the great toe is turned in; and in the latter, the more 
extensive of the two, it is moved outwards. 

In rotation inwards, the head of the femur rolls backwards hori- 
zontally across the acetabulum, the great trochanter being put 
forwards ; and the shaft of the bone revolves around a line inside 
it, which passes from the head to the inner condyle. During this 
movement the posterior half of the capsule is put on the stretch, 
and the anterior is relaxed. 

In rotation out the head of the bone rolls forwards across the 
cotyloid cavity, and the great trochanter is brought backwards, 
whilst the shaft of the femur moves round the line on its inner 
side before noticed. The fore part of the capsule is now put on 
the stretch, and the hinder is rendered loose. 

The movement of rotation is destroyed by fracture of the neck 
of the bone. Its degree is proportioned to the length of the neck, 
and is therefore greater in the femur than in the humerus. 

Use of bend of femur. By means of the angle at the union of the 
neck with the shaft, the pelvis is more firmly propped than it would 
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be if the neck was in a line with the rest of the femur. It permits greater 
also greater surface contact between the head of the femur and the eontact - 
hip bone, since the whole head can be lodged in the cotyloid cavity ' 
m progression ; and gives greater security to the joint in flexion gives 
and extension, for if the neck and shaft of the bone were in a line, ty: 
only half of the articular surface could enter the socket of the 
Innominate bone in walking, and running. The important move- 
ment of rotation is also due to this angle; and greater space is rotation; 
obtained through it for the location of the adductor muscles on the and greater 
inner side of the femur. ace 
Dissection. After the limb is removed, the attachments of all the Examine 
muscles in the thigh are to be examined more minutely before the *{tchment 
dissection of the leg is undertaken. The muscles should not be 
removed from the femur, but about two inches of each should be 


left for after study. 


Secrion IY. 
THE BACK OF THE LEG. 


Directions. Before the dissection of the leg is begun, the student Examine the 
should make himself acquainted, as in the thigh, with the promi- °° 
nences of bone and muscle on the surface, and with the markings 
which lead to the position of the larger vessels. 

Prominences of bone. The bones of the leg can be traced beneath In the leg 
the skin from the knee to the ankle joint. On the inner side is the S@ 4), 
tibia, which is subcutaneous in all its extent, and is limited in front ave super- 
and behind by a sharp ridge: above, it presents in front a promi- 
nent tubercle into which the ligament of the patella is inserted ; 
and below, it ends on the inner side of the ankle in the internal 
malleolar projection. On the outer side of the leg the lower half 
of the fibula may be felt with ease, but the upper half with more 
difficulty in consequence of the prominence of the muscles of the 
calf. The head of this bone may be recognised below the knee ; 
and the lower end forms the eminence (malleolus) on the outer 
side of the ankle joint. 

On the side of the ankle joint are the prominent malleoli; and Ankle joint. 
when the joint is extended, the head of the astragalus can be felt 
below the tibia. 

Muscles and vessels of the leg. On the back of the leg is the swell Behind is 
of the calf: this is formed by the superficial muscles, and from it i a 
descends the firm band of the tendo Achillis, by which those muscles jenqo 
are connected with the heel. Between the tendon and the edge of Achillis, 

3 ‘ and tibial 
the tibia, but nearest the former, is placed the superficial part of vessels. 
the posterior tibial artery. In front between the tibia and fibula 
are the flexor muscles of the foot and the extensors of the toes, 
amongst which the anterior tibial artery lies deeply ; the position Line of 
of the vessel will be indicated by a line from the centre of the {ter 


ankle-joint to the inner side of the head of the fibula. vessels. 
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Prominences of the foot. At the inner border of the foot, about an 
inch in front of the internal malleolus, is the prominent scaphoid 
bone pointing out the spot at which an amputation (Chopart’s) is 
practised ; whilst one inch and a half farther forwards is a slight 
depression marking the articulation between the internal cuneiform 
and the metatarsal bone of the great toe. About the centre of the 
outer border of the foot is the eminence of the tarsal end of the 
fifth metatarsal bone. A line over the dorsum of the foot, from 
the centre of the ankle joint to the interval between the inner two 
toes, will lie over the position of the main artery. 

Position. For the dissection of the back of the leg, the limb is to 
be placed on its front, with the foot over the side of the dissecting- 
table ; and the muscles of the calf are to be put on the stretch by 
fastening the foot. 

Dissection. For the removal of the skin, one cut may be made 
along the middle of the leg to the sole of the foot, where a trans- 
verse incision is to be carried over the heel. The two resulting flaps 
of skin may be raised,—the outer one as far as the fibula, and the 
other as far as the inner margin of the tibia. 

In the fat the cutaneous nerves and vessels are to be followed. 
On the inner side, close to the tibia, is the internal saphenous vein 
with the nerve of the same name, together with twigs of the internal 
cutaneous near the knee. In the centre of the leg lies the external 
saphenous vein, with the small sciatic nerve as its companion above, 
and the external saphenous nerve below the middle of the leg. On 
the outer side, in the upper third, cutaneous offsets of the external 
popliteal nerve will be met with. 

The superficial fascia, or the fatty layer of the back of the leg, is 
least thick over the tibia. Over the line of the superficial vessels 
it may be separated into two layers. 

SUPERFICIAL VEINS. Two veins appear in the dissection of the back 
of the leg, which are named saphenous—inner and outer. 

The internal saphenous vein (fig, 206, d) begins in an arch on the 
dorsum of the foot. susoesieting Moms the leg in front of the inner 
ankle, and then behind the inner edge of the tibia, it reaches the 
thigh (p. 608). In the leg the vein is joined by superficial branches, 
and by deep roots from the tibial veins. 

The external saphenous vein (fig. 205, c) begins at the outer end 
of the arch on the dorsum of the foot, and appears below the outer 
ankle. The vein then courses along the back of the leg to the 
ham, where it ends in the popliteal vein. It receives large branches 
about the heel, and others on the back of the leg, communicating 
with the internal saphenous. 

Cutaneous arteries accompany the superficial veins and nerves of 
the leg. 

CuTANEOUS NERVES (fig. 205). The nerves in the fat of the back 
of the leg are prolongations of branches already examined in part 
viz. the internal and external saphenous, external popliteal smiaill 
sciatic, and internal cutaneous of the thigh. : 

The internal saphenous nerve (fig. 205, ‘), accompanies the vein of 
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the same name beyond the knee (p. 628), and terminates at the termination 


middle of the inner border of the foot. In the leg the nerve gives 


Fig. 205.* Fig. 206.+ 


\ ) cua 


* First view of the back of the leg (Illustrations of Dissections). Muscles: 
A. Gastrocnemius. B. Soleus. oc. Semimembranosus. vp. Biceps. Vessels: 
a. Popliteal artery. 6. Inner saphenous vein. c, External saphenous vein. 
Nerves: 1. External, and 2, internal popliteal. 3. Short saphenous. 4. 
Communicating peroneal. 5. Common trunk of short saphenous. 6. Small 
sciatic. 7. Internal saphenous. 8. Internal cutaneous (inner) piece. 

+ Second view of the back of the leg (Illustrations of Dissections). Mus- 
cles: A. Gastrocnemius, cut. 3. Soleus. c. Plantaris. »p. Semimembrano- 
sus. 2. Semitendinosus. r. Tendo Achillis. Vessels: a. Popliteal artery. 
6. Inner lower articular. c. External lower articular. d. Internal saphenous 
vein. ¢. External saphenous vein. Nerves: 1. External popliteal. 2. 
Internal popliteal. 3. Short saphenous, cut. 4, Cutaneous plantar branch, 
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off lateral cutaneous offsets, and the outer of these turn over the 
tibia to the anterior aspect. 

The external saphenous nerve (fig. 205, *) is a branch of the internal 
popliteal. Perforating the deep fascia about the middle of the leg, 
it is continued with the external saphenous vein below the outer 
ankle, and is distributed to the outer side of the foot and little toe. 
As soon as the nerve enters the fat it is joined by the communi- 
cating branch of the external popliteal ; and near the heel it gives 
large and long branches to the integuments. 

Cutaneous nerves of the external popliteal. One branch of the 
external popliteal trunk, viz. communicating peroneal (fig. 205, *), 
joins the external saphenous nerve about the middle of the leg: 
but not uncommonly this branch extends as a distinct nerve as far 
as the heel. One or two other small cutaneous offsets of the external 
popliteal terminate over the fore part and outer side of the leg in 
the upper half. 

The small sciatic nerve (fig. 205, °) perforates the fascia near the 
popliteal space, and reaches to about the middle of the leg with the 
external saphenous vein: it ramifies in the integuments, and joins . 
the external saphenous nerve. 

Offset of the internal cutaneous (fig. 205, *). The inner branch of 
the internal cutaneous of the thigh (p. 609), extends to the middle 
of the leg, and communicates with the internal saphenous nerve. 

Dissection. The deep fascia will be seen by removing the fat. 
The superficial vessels and nerves may be either cut or turned 
aside. 

The special or deep fascia on the posterior aspect of the leg covers 
the muscles, and sends a thick process between the deep and super- 
ficial layers. Above, it is continuous with the investing membrane 
of the thigh, and receives offsets from the tendons about the knee; 
and below, it joins the two annular ligaments. Externally it is 
continued uninterruptedly from the one aspect of the limb to the 
other, but internally it is fixed to the edge of the tibia. Veins are 
transmitted through it from the deep to the superficial vessels. 

Dissection. The fascia is to be divided along the centre of the 
leg as far as the heel, and is to be taken from the surface of the 
gastrocnemius muscle. By fixing with a stitch the inner cut head 
of the gastrocnemius, the fibres of the muscle will be more easily 
cleaned. 

SuPERFICIAL Layer or Muscuxs. In the calf of the leg there are 
three muscles, gastrocnemius, soleus, and plantaris, which extend the 
ankle. The two first are large, giving rise to the prominence on 
the surface, and end below by a common tendon; but the last, in- 
considerable in size, is chiefly tendinous. 

The GASTROCNEMIUS (fig. 205, “), the most superficial muscle, is 
tendinous along the middle, and has above two distinct pieces or 
heads, which connect it with the condyles of the femur. The inner 
head of origin is attached by a large tendon to an impression at the 
posterior aspect of the inner condyle, behind the insertion of the 
adductor magnus, and by fleshy fibres to the line above the condyle. 
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The outer head is fixed by tendon to a pit on the outer surface of 

the corresponding condyle, above the attachment of the popliteus 

muscle, and to the upper and back part of the same condyle. The ends below 
fleshy fibres of the heads are united along the middle line by a ee 
narrow thin aponeurosis, and terminate inferiorly with the soleus in 

the common tendon of insertion. 

One surface is covered by the fascia. The other is in contact with Parts 
the soleus and plantaris, and with the popliteal vessels and the es 
internal popliteal nerve. The heads, by which the muscle arises, 
assist to form the lateral boundaries of the popliteal space: and the 
fleshy inner head descends lower than the outer. In the outer head 
a piece of fibro-cartilage or a sesamoid bone may exist. 

Action. When the foot is unsupported, the gastrocnemius extends Use with 
the ankle ; and when the toes rest on the ground, it raises the os ey aa 
calcis and the weight of the body, as in standing on the toes, and ana fixea. 
in progression. 

Taking its fixed point at the os calcis, the muscle draws down Acting from 
the femur so as to bend the knee-joint. Relow. 

Dissection. To see the soleus, the gastrocnemius is to be reflected Detach 
by cutting across the remaining head, and the vessels and nerves it S'strocne- 
receives. After the muscle has been thrown down, the soleus and 
plantaris must be cleaned. 

The soEus (fig. 206, ®) is a large flat muscle, which is attached Soleus sp 
to both bones of the leg. It arises from the head, and the upper 4 the bones 
third or half of the posterior surface of the shaft of the fibula ; of the leg, 
from the oblique line across the tibia, and from the posterior edge 
of this bone in the middle third ; and between the bones from an and joins 
aponeurotic arch over the large bloodvessels. Its fibres are directed Ladies ee 
downwards to the common tendon. 

The superficial part of the soleus is in contact with the gastro- Parts over 
cnemius ; and the opposed surfaces of the two are aponeurotic. 
Beneath the soleus lie the bones of the leg, the deep layer of and under 
muscles, and the vessels and nerves. it. 

Trunpno AcuiLus (fig. 206, ®). The common tendon of the gastro- Tendo 
enemius and soleus is one of the strongest in the body. About three et 
inches wide above, it commences at the middle of the leg, though extent, 
it receives fleshy fibres on the under surface nearly to the lower 
end: below it is narrowed, and is inserted into the lower half of and inser- 
the tuber calcis at the posterior aspect. A bursa intervenes between i 
it and the upper part of the tuberosity. The tendon is close beneath 
the fascia ; and lying along its outer side, but superficial to it, are 
the external saphenous vein and nerve. 

Action. In its action on the foot the soleus, like the gastro- Use, 
enemius, extends the ankle and points the toes when the foot is hose 
free to move, and raises the heel if the toes rest on the ground. ce fer ae 
By the sudden and powerful contraction of the fibres of both reat 
muscles, the common tendon is sometimes broken across. tendon. 

If it acts from the os calcis, it will draw back the bones of the Acting from 
leg into a vertical position over the foot, as the body is raised to °° 


the erect posture after stooping. 
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Plantaris. The PLANTARIS (fig. 206, ©) is remarkable in having the longest 
tendon in the body, which takes the appearance of a riband when 

Origin. it is stretched laterally. About three-quarters of an inch wide, the 
muscle arises from the line above the outer condyle of the femur, 
and from the posterior ligament of the knee-joint ; and the tendon 

Insertion. is inserted into the os calcis with or by the side of the tendo Achillis, 
or into the fascia of the leg. 

Positionof | The belly of the muscle, about three inches in length, is concealed 


the muscle. by the gastrocnemius, but the tendon appears on the inner side of 
the tendo Achillis about the middle of the leg. This little muscle 
crosses the popliteal vessels, and lies on the soleus. 

Use like Action. It assists the gastrocnemius to extend the ankle if the 


Beeee foot is not fixed; and to bend the knee-joint if the foot is im- 


moveable. 
Detach Dissection (fig. 207). The soleus is to be detached from the bones 
sie of the leg, and the muscles and nerves entering it are to be divided ; 


but in raising it, the student should take care not to injure the thin 
deep fascia and the vessels and nerves beneath. The superficial 
muscles may be next removed by cutting through their tendons 
near the os calcis; and the bursa between the tendo Achillis and 
the os calcis should be opened. 

and lean The piece of fascia between the muscles of the superficial and 

fascia,» deep layers is next to be cleaned ; and the integuments between 
the inner ankle and the heel are to be taken away to lay bare the 
annular ligament, but a cutaneous nerve to the sole of the foot, 
which pierces the ligament, is to be preserved. 

Deep part of Deep part of the fascia. 'This intermuscular piece of the fascia of 

the leg. * 0" the leg is fixed to the tibia and fibula, and binds down the deep 
layer of flexor muscles. Beneath the soleus it is thin and indistinct ; 
but lower in the limb it is much stronger, and is marked by some 
transverse fibres near the malleoli, which give it the appearance and 
office of an annular ligament in that situation. Inferiorly it joins 
the internal annular ligament between the heel and the inner ankle. 


Uae the Dissection. The deep layer of muscles (in part), the posterior 
muscles: _ tibial nerve, and the trunk and offsets of the posterior tibial vessels, 


will be laid bare by the removal of the fascia and the areolar 
tissue. A muscle between the bones (tibialis posticus) is partly 
concealed by an aponeurosis which gives origin to the two muscles 
(flexor communis and flexor pollicis) on the sides ; and it will not 
fully appear until after the membrane covering it has been divided 
longitudinally, and reflected to the sides. 

ost To prepare the peroneal artery, evert and partly divide the flexor 

Schary. pollicis in which it is contained; then follow branches of it to the 
fore part of the leg, the outer side of the foot, and to join the 
posterior tibial artery. 

Four mus- Drrp LAYER or Muscuxs (fig. 207). The deep muscles at the 

deep layer, back of the leg are four in number, viz., popliteus, flexor longus 
pollicis, flexor longus digitorum, and tibialis posticus. The first of 
these is close to the knee-joint ; it crosses the bones, and is covered 

Position and by a special aponeurosis. The flexors lie on the bones, the one of 
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the great toe resting on the fibula, and that of the other toes on the 
tibia. And the tibialis covers the interosseous membrane. With 
the exception of the popliteus, all enter the sole of the foot, and 
have a fleshy part parallel to the 
bones of the leg, and a tendinous 
part beneath the tarsus. 

The popiireus (fig. 207 “) arises by 
tendon, within the capsule of the 
knee-joint, from the fore part of an 
oblong depression on the outer surface 
of the external condyle of the femur ; 
and external to the capsule of the 
joint, some fleshy fibres arise from 
the posterior ligament. The tendon 
gives rise to fibres, which are inserted 
into the tibia above the oblique line 
on the posterior surface. : 

The muscle rests on the tibia, and 
is covered by a fascia derived in 
great part from the tendon of the 
semimembranosus muscle: on it lie 
the popliteal vessels and nerve, and the 
gastrocnemius and plantaris. Along 
the upper border are the lower arti- 
cular vessels and nerve of the inner 
side of the knee ; and the lower border 
corresponds with the attachment of 
the soleus on the tibia. The origin 
will be seen with the dissection of the 
ligaments of the knee-joint. 

Action. The leg being free, the 
muscle bends the knee-joint, and then 
rotates inwards the tibia. The foot 
resting on the ground, it will support 
the knee. According to the view of 
Theile, it retracts the external semi- 
lunar fibro-cartilage. 

The FLEXOR LONGUS POLLICIS (fig. 
207, ¥) arises below the soleus from 
the lower half or two thirds of the 
posterior surface of the fibula ; from the intermuscular septum be- 
tween it and the peronei muscles ; and from the aponeurosis over 


* Deep dissection of the back of the leg (Illustrations of Dissections). 
Muscles: a. Popliteus. 3B. Outer, and co, inner part of soleus, cut. D. 
Tibialis posticus. x. Flexor digitorum. ¥, Flexor pollicis, «. Peroneus 
longus. H. Peroneus brevis. 1. Tendo Achillis. Arteries: a. Popliteal. 
b. Inferior internal, and c, inferior external articular. d. Anterior tibial. 
e. Posterior tibial, and f, its communicating branch to peroneal. g. Peroneal 
artery. /. Continuation of peroneal to outer side of the foot. Nerves; 1. 
Internal popliteal. 2. Muscular branch of posterior tibial. 3. Posterior 
tibial. 4. Cutaneous plantar. 
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the tibialis. Inferiorly the tendon of the muscle enters a groove 
in the astragalus, and crosses the sole of the foot to its insertion 
into the great toe. 
Connec- In part the muscle is covered by the soleus ; but in part it is 
eae superficial, and is in contact with the fascia. It lies on the fibula 
and lower end of the tibia, and conceals the peroneal vessels. 
Along the inner side are the posterior tibial nerve and vessels : 
and contiguous to the outer margin, but separated by fascia, are the 
peronei muscles. 
Use, the Action. The foot being unsupported, the flexor bends the last 
rea phalanx of the great toe, and extends then the ankle. 
The foot resting on the ground, the muscle raises the heel ; and 


and fixed. : a 

it moves back the fibula as the body rises from stooping. 
Flexor The FLEXOR LONGUS pIGITorUM (fig. 207, ”) (flexor perforans) 
longus arises from the posterior surface of the tibia, extending from the 


digitorum, e 
= attachment of the soleus to about three inches from the lower 


extremity ; and from the aponeurosis covering the tibialis posticus. 

sinters Its tendon enters a partition in the annular ligament, which is 

aed superficial to the sheath of the tibialis ; and it divides in the sole 

“! ’ of the foot into tendons for the four outer toes. 

Part issu- The muscle is narrow and pointed above, and is placed beneath 

perc’ be the soleus; but in the lower half it is in contact with the fascia, 
and the posterior tibial vessels and nerve lie on it. The deep 

surface rests on the tibia and the tibialis posticus. 


Origin. 


Use, with Action. The muscle bends the farthest phalangeal joints of the 
ooviree, four smaller toes, and then extends the ankle. 
and fixed. If the toes are in contact with the ground, the flexor helps to 


raise the heel in walking; and to move back the tibia in the act 
of rising from stooping. 
Tibialis The TIBIALIS posricus (fig. 207,”) occupies the interval between 
ai the bones of the leg, but it crosses over the tibia inferiorly to reach 
‘ the inner side of the foot. The muscle arises from an aponeurosis 
superficial to it, and from the interosseous membrane, except about 
one inch below ; from an impression along the outer border of the 
tibia, which reaches from the head of the bone to rather beyond the 
attachment of the flexor longus digitorum ; and from the adjacent 
inner surface of the shaft of the fibula as far down as the lowest 
fifth. In the lower part of the leg the muscle is directed beneath 
the flexor digitorum; and its tendon, entering the inner space in 
the annular ligament, reaches the inner side of the foot to be in- 
Insertion,  serted into the scaphoid and other bones (p. 687). 
Muscles and The tibialis is concealed by the aponeurosis before mentioned 
ae and is overlapped by the neighbouring muscles ; but in the lower 
with it. part of the leg it is placed between the tibia and the long flexor 
of the toes. On the muscle are the posterior tibial vessels and 
nerve. The upper part presents two pointed processes of attach- 
ment—that to the tibia being the highest—between which the 
anterior tibial vessels are directed forwards. 
Use, with Action. Its action on the moveable foot is to shorten the inner 
*% border by drawing down the scaphoid bone, and to extend the ankle 
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joint. The toes resting on the ground, it will aid the muscles of and fixed : 
the calf in raising the heel in the progression of the body. . 

In standing, the muscle can raise the inner border of the foot in standing, 
with the tibialis anticus, so as to throw the weight of the body on 
the outer edge. 

As the body rises from stooping, the tibialis draws back the bones im rising up. 
of the leg, with the soleus. 

The aponeurosis covering the tibialis is attached laterally to the The muscle 
bones, but has a defined border inferiorly over the muscle. By one ene 
surface it gives origin to the flexors of the toes, and by the other to rosis. 
the tibialis. 

The POSTERIOR TIBIAL ARTERY (fig. 207, e) is one of the branches Eonar 
resulting from the bifurcation of the popliteal trunk. The vessel artery, 
extends from the lower border of the popliteus muscle to the lower extent, 
part of the internal annular ligament, where it ends in two plantar 
branches for the sole of the foot. 

At its origin the artery lies midway between the tibia and fibula, course. 
but as it approaches the lower part of the leg it gradually inclines 
inwards ; and at its termination it is placed below the tibia, 
internal to the centre of the hollow between the heel and the inner 
ankle. 

As far as the middle (in length) of the leg the vessel is concealed Parts cover- 
by two muscles of the calf, viz., gastrocnemius and soleus ; but moe Heal 
below that spot, as it lies between the tendo Achillis and the inner lower half: 
edge of the tibia, it is covered only by the teguments and the deep 
fascia. At its termination it is placed beneath the annular ligament. 

For its upper half the trunk lies over the tibialis posticus, but parts be- 
afterwards on the flexor digitorum, and on the lower end of the 4%" 
tibia and the ankle-joint. On the outer side is the flexor pollicis. 

Between the heel and the ankle, the artery is placed between the Beneath 
tendons of the common flexor of the digits and special flexor of the cee 
great toe. 

Venz comites closely surround the vessel. The posterior tibial Veins. 
nerve is at first internal to the artery ; but at the distance of one Nerve. 
inch and a half it crosses to the outer side, and retains that position 
throughout. 

This artery supplies branches to the muscles and the tibia, and a Branches. 
large peroneal trunk to the outer side of the leg. 

a. Muscular branches enter the deep layer of muscles, and the Muscular. 
soleus ; and an offset from the branch to the soleus pierces the attach- 
ment of that muscle to. the tibia, and ascends to the knee-joint. 

b. A nutritious artery of the shaft of the tibia is uncertain in its Nutritious 

Ae : Cy ey em to tibia. 
place of origin: penetrating the tibialis, it enters the canal on the 
posterior surface of the bone, and ramifies in the interior. 

ec. A communicating branch (f ) arises opposite the lower end of Comma: 
the tibia, and passes outwards beneath the flexor pollicis, to unite dn | 
in an arch with a corresponding offset of the peroneal artery. 

d. Articular branches arise from the artery opposite the ankle- alae 
joint, and enter the articulation. : 


through the fascia in the Jower half Cutaneous 
e. Cutaneous offsets appear g sc pipe old 
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DISSECTION OF THE LEG. 


of the leg; the largest of these pierces the annular ligament, and 
accompanies the cutaneous plantar nerve to the sole of the foot. 


Peculiarities. If the posterior tibial artery is smaller than usual, or absent, 
its deficiencies in the foot will be supplied by a large communicating branch 
from the peroneal artery, which is directed inwards at the lower end of the 
tibia, and either joins the small tibial vessel, or runs alone to the sole of 


the foot. 


The PERONEAL ARTERY (fig. 207, g) is often as large as the pos- 
terior tibial, and arises from that vessel about one inch and a half 
from the beginning. It takes the fibula as its guide, and lying close 
to that bone in the fibres of the flexor pollicis, reaches the lower 
part of the interosseous membrane. At this spot it sends forwards 
a branch to the front of the leg (anterior peroneal) ; and it is 
directed onwards over the articulation between the tibia and fibula 
(h) to the outer side of the heel, where it terminates in branches, 
which anastomose with offsets of the posterior tibial, and with the 
tarsal and external plantar arteries. 

Two companion veins surround the artery ; and the nerve to the 
flexor pollicis lies on it generally. 

Branches. Besides the anterior peroneal, it furnishes muscular, 
nutritious, and communicating offsets. 

a. Muscular branches are distributed to the soleus, tibialis posticus, 
and flexor pollicis ; and some turn round the fibula to the peronei 
muscles, lying in grooves in the bone. 

b. The nutritious artery is smaller than that to the tibia, and is 
transmitted through the tibialis posticus to the aperture about the 
middle of the fibula. 

c. The anterior peroneal branch passes forwards through an open- 
ing in the lower part of the interosseous membrane, and is continued 
to the dorsum and outer part of the foot: on the front of the leg 
and foot it anastomoses with the external malleolar and tarsal 
branches of the anterior tibial artery. 

d. A communicating offset near the ankle joins in an arch with a 
similar branch of the posterior tibial. Sometimes there is a second 
arch between the same vessels. 


Peculiarities. The anterior branch of the percneal may take the pl 
the anterior tibial artery on the dorsum of the foot. : — 

A compensating principle may be observed amongst the arteries of the fo 

: ot 
as in those of the hand, by which the deficiency in one is supplied - 
larged offset of another. ji let Nick 


The. POSTERIOR TIBIAL VEINS begin on the inner side of the foot 
by the union of the plantar: they ascend, one on each side of the 
artery, and unite with the anterior tibial at the lower border of 
the popliteus to form the large popliteal vein. They receive the 
peroneal veins, and branches corresponding with the offsets of the 
artery : branches connect them with the saphenous veins. 

The POSTERIOR TIBIAL NERVE (fig. 207,*) a continuation of the 
internal popliteal, reaches, like the artery, from the lower border of 
the popliteus muscle to the interval between the os calcis and the 
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inner malleolus. Whilst beneath the annular ligament, or some- extent 
what higher than it, the nerve divides into the internal and external 
plantar branches of the foot. 

Its connections with surrounding parts are the same as those of and connec- 
the artery ; but its position to the vessel changes, for it lies on the” 
inner side above the origin of the peroneal offset, but thence to the 
termination, on the outer side. Its branches are muscular and Branches. 
‘cutaneous. 

Muscular branches enter the deep flexors, and arise either sepa- Muscular to 
ately along the trunk, or together from the upper part of the {22 cer 
nerve. There is an offset for each of the muscles except the popli- 
teus ; but the branch for the tibialis is the largest, and that for the 
#Hexor pollicis lies on the peroneal artery. 

A cutaneous nerve of the sole of the foot (fig. 207, *) begins above Cutaneous 
‘the os calcis, and piercing the internal annular ligament as two or oe 
more pieces, ends in the integuments of the inner and under parts 
of the heel; this nerve will be followed to its termination in the 
dissection of the foot (fig. 208). 

The internal annular ligament stretches between the heel and the Internal 
‘nner ankle, and serves to confine the tendons of the deep layer of tare 
muscles of the foot and toes. Attached by a pointed piece to the 
internal malleolus, the fibres diverge, and are inserted into the os 
calcis. One border (upper) is continuous with the fascia of the ag 
Jeg; and the opposite gives attachment to the abductor pollicis a 
muscle of the foot. 

Beneath it are sheaths for the tendons. The innermost incloses Sheaths ; 
tthe tibialis posticus, lodged in a groove in the malleolus. Imme- 
diately behind this is another space for the flexor digitorum. And ee po- 
about three quarters of an inch nearer the os calcis is the interval =~ 
in which the flexor pollicis lies, resting in a groove in the astra- 
galus. Each sheath is lined by a synovial membrane. : 

Between the tendons of the two flexors of the digits are placed 
the tibial vessels and nerve. 


Srecrion V. 


SOLE OF THE FOOT. 


Position. The foot is to be placed over a block of moderate Position of 
thickness with the sole towards the dissector ; and the part is to be ¢?"" 
made tense by fixing the heel with hooks, and by separating, and 
fastening apart the toes. 

Dissection. The skin is to be raised as two flaps, inner and outer, Baise the 
by means of one incision along the centre of the sole from the heel ” i 
to the front ; and by another across the foot at the root of the toes. 
Afterwards the skin is to be removed from each toe, and the digital 
vessels and nerves on the sides are to be dissected out at the same 


time. 
pe i 
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DISSECTION OF THE FOOT. 


In the fat near the heel the student should follow the cutaneous. 
nerve of the sole (p. 675); and he may trace out, at a little dis- 
tance from each border of the foot, some small branches of the 
plantar nerves and arteries. 

The subcutaneous fat is very abundant, and forms a thick cushion 
over the parts that press most on the ground in standing, viz., over’ 
the os calcis, and the metatarso-phalangeal articulations. 

Dissection. The fat should be now removed, and the plantar: 
fascia laid bare. Beginning the dissection near the heel, follow 
forwards the fascia towards the toes, to each of which a process is. 
to be traced. In the intervals between those processes the digital 
nerves and arteries will be detected amongst much fatty and fibrous. 
tissues ; but the vessels and nerves to the inner side of the great 
toe and outer side of the little toe, pierce the fascia farther back 
than the rest. ; 

The student is next to define a transverse fibrous band between 
the toes, over the digital vessels and nerves; and when this has 
been displayed, he may remove the superficial fascia from the toes: 
to see the sheaths of the tendons. 

Puantar FAsciA. The special fascia of the sole of the foot is of 
a pearly white colour and great strength, and sends septa between 
the muscles. Its thickness varies in different parts of the foot ;. 
and from this circumstance, and the existence of longitudinal de- 
pressions over the two chief intermuscular septa, the fascia is: 
divided into a central and two lateral parts. 

The central part, which is much the thickest, is pointed at its: 
attachment to the os calcis, but widens and becomes thinner as it 
extends forwards. A slight depression, corresponding with an: 
intermuscular septum, marks its limit on each side: and opposite: 
the heads of the metatarsal bones it divides into five processes, 
which send fibres to the teguments near the web of the foot, and 
are continued onwards to the toes, one to each. Where the pieces: 
separate from each other, the digital vessels and nerves and the 
lumbricales muscles become superficial ; and transverse fibres arch. 
over them. ; 

If one of the digital processes be divided longitudinally, and its: 
parts reflected to the sides, it will be seen to join the sheath of the 
flexor tendons, and to be fixed laterally into the margins of the- 
metatarsal bone, end into the transverse metatarsal ligament. 

The lateral pieces of the fascia are thinner than the central one.. 
On the inner margin of the foot the fascia has but little strength 
and is continued to the dorsum; but on the outer side it is iis 
creased in thickness, and !presents a strong band between the os 
calcis and the projection of the fifth metatarsal bone. 

Dissection. To examine the septa, a longitudinal incision may be 
made along the middle of the foot through the central piece of the 
fascia, and a transverse one near the caleaneum. On det 
the fascia from the subjacent flexor brevis digitorum, by 
the scalpel from before backwards, the septal processes wil 
on the sides of that muscle. 
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| 
4q The intermuscular septa pass down on the sides of the flexor Two inter- 
brevis digitorum, and a piece of fascia reaches across the foot from al 
the one septum to the other, beneath that flexor, so as to isolate it. , 
The inner septum lies between the short flexor and the abductor Inner 
pollicis ; and the internal plantar nerve and vessels, and the tendon 
- of the flexor pollicis longus, pass through it. 

The outer partition between the short flexor and the abductor and outer. 

minimi digiti, is pierced by the digital nerve and vessels for the 
-outer side of the little toe. 

The superficial transverse ligament crosses the roots of the toes, Transverse 
and is contained in the skin forming the rudimentary web of the /#*ment of 
foot. It is attached at the ends to the sheath of the flexor tendons 
of the great and little toes, and is connected with the sheath of the 
others as it passes over. Beneath it the digital nerves and vessels 
issue. 

The sheaths of the flexor tendons (fig. 209, “) are similar to those Sheaths of 
-of the fingers, though not so distinct, and serve to confine the ee aa 

Ss ete cons, 
tendons against the grooved bones. The sheath is weak opposite 

the articulations between the phalanges, but is strong opposite the 

centre of both the metatarsal and the next phalanx. Each is lubri- 
-cated by a synovial membrane, and contains the tendons of the 

long and short flexor muscles. 

Dissection (fig. 208). In the sole of the foot the muscles are Dissect first 
numerous, and have been arranged in four layers. To prepare the ech 
first layer all the fascia must be taken away; but this dissection 
must be made with some care, lest the digital nerves and vessels, 
which become superficial to the central muscle towards the toes, 

: should be injured. 

The tendons of the short flexor muscle are to be followed to the 

toes, and one or more of the sheaths in which they are contained 
: should be opened. 

First LAYER oF Muscies. In this layer are three muscles, viz., Muscles in 

the flexor brevis digitorum, the abductor pollicis, and abductor minimi ee ee 
digiti. The short flexor of the toes lies in the centre of the foot ; 
and each of the others is in a line with the toe on which it acts. 

The ABDUCTOR POLLICIS (fig. 208, 4), the most internal muscle of Abductor 
the superficial layer, takes origin from the inner part of the larger ?°""*: 
tubercle on the under surface of the os calcis ; from the plantar 
fascia ; and from the lower border of the internal annular ligament, 
and the inner side of the. foot as far as the scaphoid bone. In 
front the muscle ends in a tendon, which is joined by fibres of the 

- short flexor, and is inserted into the inner side of the base of the insertion ; 
metatarsal phalanx of the great toe. . 

The cutaneous surface of the muscle is in contact with the connections. 
plantar fascia ; and the other touches the tendons of the tibial 
muscles, the plantar vessels and nerves, and the tendons of the 
long flexors of the toes with the accessorius muscle. 

Action. This abductor acts chiefly as a flexor of the metatarso- Tes 0 
phalangeal joint of the great toe, but it will abduct slightly that ~ 
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-The FLEXOR BREVIS DIGIToRUM (fig. 208, ®) (flexor perforatus) 
arises posteriorly by a pointed process from the inner part of the 
larger tubercle of the os caleis, and from the plantar fascia and the 
septa. About the centre of the foot the muscle ends in four small 
tendons, whieh are directed forwards over the tendons of the long 
flexor, and entering the sheaths of the four smaller toes, are inserted’ 
into the middle phalanges. In the sheath of the toe the tendon of 
this muscle lies at first, (in this position of the foot) on the long 
flexor ; opposite the centre of the metatarsal phalanx it is slit for 
the passage of the other, and is attached by two processes to the 
sides of the middle phalanx. 

The short flexor of the toes is contained in a sheath of the 
plantar fascia, and occupies the middle of the foot. It conceald- 
the tendon of the long flexor of the toes, the accessory muscle, and 
the external plantar vessels and nerve. 

Action. It bends the nearest phalangeal joint of the four smaller 
toes, like the flexor sublimis in the upper limb, and approximates- 
the toes at same time. } 

The ,ABDUCTOR MINIMI DIGITI (fig. 208, ©) has a wide origin behind 
from the outer tubercle of the os calcis, from the fore part of the 
imner tubercle, and from the plantar fascia and the external inter-. 
muscular septum. It ends anteriorly in a tendon which is inserted 
into the outer side of the base of the metatarsal phalanx of the 
little toe. 

The muscle lies along the outer border of the foot, and conceals. 
the flexor aceessorius, and the tendon of the peroneus longus. On 
its inner side are the external plantar vessels and nerve. Sometimes. 
a part of the muscle is fixed into the projection of the fifth meta- 
tarsal bone. 

Action. Though it abducts the little toe from the others, as the 
name signifies, its chief use is to bend the metatarso-phalangeal 
joint. 

Dissection. To bring into view the second layer of muscles and 
the plantar vessels and nerves, the muscles already examined must 
be reflected. Cut through the flexor brevis at the os calcis, and as. 
it is raised, notice a branch of nerve and artery to it. Dividing the 
abductor minimi digiti near its origin, and turning it to the outer 
side of the foot, seek its nerve and vessel close to the caleaneum. 
The abductor pollicis can be drawn aside if it is necessary, but it 
may remain uncut till afterwards. 

Next the internal plantar vessels and nerve are to be followed 
forwards to their termination, and backwards to their origin ; and 
the external plantar vessels and nerve, the tendons of the lon 
flexors of the toes, the accessory muscle, and the small lumbricales. 
should be freed from fat. 7 

The PLANTAR ARTERIES (fig. 208) are the terminal branches of 
the posterior tibial trunk, and supply digital offsets to the toes. 
They are two in number, and are named external and internal 
from their relative position in the sole of the foot. Of the two i. 
external is the larger, and forms the plantar arch of arteries, 


PLANTAR VESSELS AND NERVES. 


The internal artery (b) is inconsiderable in size, and accompanies Internal 
bag SIDA: 


the internal plantar nerve, under cover of the abductor pollicis, as 


. : : : : ae course is 
far as the middle of the foot, where it ends in four superficial digital gnq enaing. 


branches. (Illustrations of Dissections, p. 437.) 


Fig. 208.* Fig. 209. + 
ee 


ct 


Branches. The artery furnishes muscular branches, like the nerve, Branches 


to the abductor pollicis and flexor digitorum perforatus, and to the 


flexor brevis pollicis and the two internal lumbricales. Its super- and super- 


* First view of the sole of the foot (Illustrations of Dissections). Muscles : 
a. Abductor pollicis. 8. Flexor brevis digitorum. co. Abductor minimi 
digiti. . Ligament of the toes. Arteries: a. External plantar. 0. Internal 
plantar. Nerves: 1. Internal plantar, with its four branches ; 2, 3, 4 and 
5, for three toes and ahalf. 6. External plantar nerve, with two digital 
branches ; 7 and 8, for one toe and a half. 

4+ Second view of the sole of the foot (Illustrations of Dissections). Muscles : 
a. Musculus accessorius. 8B. Tendon of flexor digitorum longus. co. Tendon 
of flexor longus pollicis. p, marks the four lumbricales muscles, but the 
letters are put on the tendons of the flexor digitorum perforans. ¥. Tendon 
of flexor perforatus. ¥. Tendon of flexor perforans. . Sheath of flexor 
tendons. wu. Tendon of peroneus longus. Arteries: a. Internal plantar. 6. 
External plantar. c. Branch to abductor minimi digiti. Branch to outer 
side of little toe. Nerves: 1. Internal, and 2, External plantar. 4, Branch 


to flexor brevis pollicis. 
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ficial digital branches accompany the digital nerves of the internal 
plantar, and are thus disposed of :— 

The first is distributed to the inner side of the foot and great 
toe ; the second lies over the first interosseous space ; the third 
corresponds with the second space ; and the fourth is placed over 
the third space. At the root of the toes the last three join the 
deeper digital arteries in those spaces. ‘ 

The external artery (a) takes an arched course in the foot, with 
the concavity of the arch turned inwards. The vessel is first 
directed outwards across the sole, and then obliquely inwards 
towards the root of the great toe, so that it crosses the foot twice. 
In the first half of its extent, viz. from the inner side of the cal- 
caneum to the base of the metatarsal bone of the little toe, the 
artery is comparatively superficial ; in the other half, between the 
little and the great toe, it lies deeply in the foot, and forms the 
plantar arch. 

Only the first part of the artery is now laid bare ; the remaining 
part, supplying the digital branches, will be noticed after the 
examination of the third layer of muscles (p. 685). 

As far as the metatarsal bone of the little toe, the vessel is 
concealed by the abductor pollicis and the flexor brevis digitorum ; 
but for a short distance near its termination it lies in the interval 
between the last muscle and the abductor minimi digiti. In this 
extent it is placed on the os calcis, and the flexor accessorius : and 
it is accompanied by venz comites, and the external plantar nerve. 

It supplies offsets to the muscles between which it lies, and 
others to the outer side of the foot for anastomosis with the 
peronéal artery. 

The PLANTAR NERVES (fig. 208) are derived from the bifurcation 
of the posterior tibial trunk behind the inner ankle. They are two 
in number, like the arteries, and have the same anatomy as those 
vessels, for each accompanies a plantar artery ; but the larger nerve 
lies with the smaller bloodvessel. 

The internal plantar nerve (') courses between the short flexor 
of the toes and the abductor pollicis, and giving but few muscular 
ofisets, divides into four digital branches (°, *, 4,5) for the supply 
of both sides of the inner three toes, and half the fourth ; it re- 
sembles thus the median nerve of the hand in the distribution of 
its branches. 

Muscular offsets are given by it to the short flexor of the toes 
(perforatus) and the abductor pollicis ; and a few superficial twigs 
perforate the fascia. 

The four digital nerves have a numerical designation, and the 
first is nearest the inner border of the foot. The branch () to the 
inner side of the great toe is undivided, but the others are bifurcated 
at the cleft between the toes. 

Muscular branches are furnished by these nerves before they. 
reach the toes ; thus, the first (most internal) supplies the flexor 
brevis pollicis ; the second gives a branch to the inner lumbrical 
muscle, and the third, to the next Iumbricalis. 
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Digital nerves on the toes. Each of the outer three nerves, being give cu- 
divided at the spot mentioned, supplies the contiguous sides of two Meers 
toes, whilst the first belongs alone to the inner side of the great lar offsets. 
toe ; all give offsets to the teguments, and the cutis beneath the 
nail, and articular filaments are distributed to the joints as in the 
fingers. 

The external plantar nerve (°) is spent chiefly in the deep External 
muscles of the sole of the foot, but it furnishes digital nerves to eevee’ har 
both sides of the little toe, and the outer side of the next. It cor- @ half; 
responds in its distribution with the ulnar nerve in the hand. 

It has the same course as the external plantar artery, and divides he ras 
at the outer margin of the flexor brevis digitorum into a superficial ieee be 
and a deep portion :—the former gives origin to two digital nerves ; 
but the latter accompanies the arch of the plantar artery into the 
foot, and will be dissected afterwards. 

Whilst the external plantar nerve is concealed by the short flexor Branches. 
of the toes, it gives muscular branches to the abductor minimi digiti 
and the flexor accessorius. 

The digital branches of the external plantar nerve (’, ) are Be Cen 
two. One (‘) is undivided ; it is distributed to the outer side pee 
of the little toe, and gives offsets to the flexor brevis minimi = = *’ 
digiti, and oftentimes to the imterosseous muscles of the fourth 
space. The other (°) bifurcates at the cleft between the outer two one divided, 
toes, and supplies their collateral surfaces: this nerve communi- 
cates in the foot with the last digital branch of the internal plantar 
merve. 

On the sides of the toes the digital nerves have the same dis- distribution 
tribution as those from the other plantar trunk, and end like them “X® °%*"- 
in a tuft of fine branches at the extremity of the digit. 

Dissection (fig. 209). To complete the preparation of the second Lay bare 
layer of muscles, the origin of the abductor pollicis should be {eror 
detached from the os calcis, and the muscle should be turned in- ™uscles. 
wards. The internal plantar nerve and artery, and the superficial 
portion of the external plantar nerve, are to be cut across and 
thrown forwards ; but the external plantar artery and the nerve 
with it are not to be injured. All the fat, and the loose tissue and 
fascia, are then to be taken away near the toes. 

SECOND LAYER OF MUSCLES (fig. 209). In this layer are the Second 
tendons of the two flexor muscles at the back of the leg, viz. flexor as 
longus digitorum and flexor longus pollicis, which cross one another. 
Connected with the former, soon after it enters the foot, is an 
accessory muscle ; and at its division into pieces four fleshy slips 
(lumbricales) are added to it. 

The tendon of the FLEXOR LONGUS DIGITORUM (fig. 209, ®), whilst rig cle 
entering the foot beneath the annular ligament, lies on the internal the toes 
lateral ligament of the ankle joint. In the foot it is directed 
obliquely towards the centre, where it is joined by the tendon of divides into 
the flexor longus pollicis and the accessory muscle, and divides into ; 
tendons for the four outer toes. 

Each tendon enters the sheath of the toe with, and beneath a these pierce 
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tendon from the flexor brevis, E. About the centre of the meta- 
tarsal phalanx the tendon of the long flexor, F, is transmitted 
through the other, and passes onwards to be inserted into the base 
of the ungual phalanx. Uniting the flexor tendons with the two 
nearest phalanges of the toes are ligamentous bands (lig. brevia), 
one to each, as in the hand; and the one fixing the flexor perforans: 
is anterior (p. 295). 

Action. It flexes the last phalangeal joint, and combines with 
the short flexor in bending the metacarpo-phalangeal joint. If it 
acted by itself it would tend to bring the toes somewhat inwards, 
in consequence of its oblique position in the foot. 

The lumbricales (fig. 209, ?) are four small muscles between the 
tendons of the flexor longus digitorum. Each arises from two 
tendons, with the exception of the most internal, and this is con- 
nected with the inner side of the tendon to the second toe. Each 
is inserted by a slip into the tibial side of the base of the metatarsal 
phalanx in the four outer toes, and sends an expansion to the 
aponeurotic covering on the dorsum of the phalanx. The muscles: 
decrease in size from the inner to the outer side of the foot. 

Action. These small muscles will assist the flexors in bending 
the metatarso-phalangeal joint of the four outer toes ; and through 
their union with the long extensor tendon they will aid that muscle 
in straightening the two phalangeal joints. 

The accessorius muscle (fig. 209, “) has two heads of origin :— 
One is mostly tendinous, and is attached to the under or the outer 
surface of the os calcis, and to the ligamentum longum plant ; the 
other is large and fleshy, and springs from the inner or concave 
surface of the caleaneum. The fibres end in aponeurotic bands, 
which join the tendon of the flexor longus digitorum about the 
centre of the foot, and contribute slips to the pieces of that tendon 
going to the second, third, and fourth digits (Turner). 

The muscle is bifurcated behind, and the heads of origin are 
separated by the long plantar ligament. On it lie the external 
plantar vessels and nerve ; and the flexor brevis digitorum con- 
ceals it. 

Action. By means of its offsets to the tendons of certain digits 
the muscle helps to bend those toes. 

And from its position on the outer side and behind the long 
flexor to which it is united, it will oppose the inward action of that 
and will assist the other flexors in bending the toes directly 

ack. 

The tendon of the FLEXOR LONGUS POLLICIS (fig. 209, °) is deeper 
in the sole of the foot than the flexor longus digitorum ; and, 
directed to the root of the great toe, it enters the digital sheath, to. 
be tnserted into the base of the ungual phalanx. It is united to. 
the long flexor tendon by a strong tendinous process which, joined 
by bands of the accessorius, is continued into the pieces of that 
tendon belonging to the second and third toes (Turner). 

Between the calcaneum and the internal malleolus this tendon 
lies in a groove in the astragalus; and in the foot it occupies a 
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hollow below the inner projection (sustentaculum tali) of the os 
calcis, being enveloped by a synovial membrane. 

Action. For the action of this muscle on the great toe, see page Use om first 
671. Through the slip that it gives to the tendons of the flexor es omer 
longus going to the second and third toes, it may bend those digits 
with the great toe. 

Dissection (fig. 210). For the dissection of the third layer of Dissect _ 

muscles, the accessorius and the tendons of the long flexor are to ce. 
be cut through near the calcaneum, and tuned towards the toes. 
Whilst raising the tendons the external plantar nerve and artery 
are not to be interfered with ; and two small nerves and vessels 
to the outer two lumbricales are to be looked for. Afterwards 
the areolar tissue is to be taken from the muscles now brought into 
view. 

THIRD LAYER OF MUSCLES (fig. 210). Only the short muscles of Teed tees 
the great and little toes enter into this layer. On the metatarsal pe etic + 
bone of the great toe the flexor brevis pollicis lies, and external 
to it is the adductor pollicis ; on the metatarsal bone of the little 
toe is placed the flexor brevis minimi digiti. Crossing the heads of 
the metatarsal bones is the transversalis pedis muscle. 

The fleshy mass between the adductor pollicis and the short 
flexor of the little toe consists of the interossei muscles of the next 
layer. 

_ The FLEXOR BREVIS POLLICIS muscle (fig. 210, “) is tendinous and Flexor bre- 
pointed posteriorly, but bifurcated in front. It is attached behind “PO's 

to the inner part of the under surface of the cuboid bone, and to a ices 

prolongation from the tendon of the tibialis posticus. Near the 

front of the metatarsal bone of the great toe it divides into two 

heads, which are inserted into the sides of the base of the metatarsal Insertion. 

phalanx. 

Resting on the muscle at one part, and in the interval between Connec- 
the heads at another, is the tendon of the flexor longus pollicis. “”* 
The inner head joins the abductor, and the outer is united with the 
adductor pollicis. A sesamoid bone is developed in the tendon 
connected with each head. 

Action. By its attachment to the first phalanx it flexes the meta- Use on the 
tarso-phalangeal joint of the great toe. ae 

The ApDpUCTOR POLLIcIs (fig. 210, ®), which is larger than the eeuenn 
preceding muscle and external to it, arises from the sheath of the a 
tendon of the peroneus longus, and from the bases of the second, 
third, and fourth metatarsal bones. Anteriorly the muscle is united joins outer 
with the outer head of the short flexor, and is inserted with it into re 
the base of the metatarsal phalanx of the great toe. 

'o the inner side is the flexor brevis; and beneath the outer Covers: 
border the external plantar vessels and nerve are directed inwards. ae 

Action. Its first action will be to adduct the great toe to the use on 
others, and it will help afterwards in bending the metatarso- toe. 
phalangeal joint of the toe. 

The TRANSVERSALIS PEDIS (fig. 210, ?) is placed transversely over Transversa- 


the heads of the metatarsal bones. Its origin is by fleshy bundles ae 
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from the capsule of the metatarso-phalangeal ae of ne 
four outer toes (frequently not from the little toe), and “ity 
fascia covering the interossei muscles. Its insertion into the grea 
toe is united with that of the adductor pollicis. 


Fig. 910.* Fig. 211+ 


The cutaneous surface is covered by the tendons, and the nerves 


of the toes; and the opposite surface is in contact with the interossei 
muscles and the digital vessels. 


* Third view of the sole of the foot (Illustrations of Dissections). Muscles: 
A. Flexor brevis pollicis. s. Adductor pollicis. o, Flexor brevis minimi 
digiti. pb. Tranversalis pedis. Arteries: a. Internal plantar, cut. 0b. Ex- 
ternal plantar, and, c, its four digital branches. Nerves: 1. Internal plantar. 
2. External plantar ; 3, its superficial part, cut ; 4, the deep part, with the 
plantar arch. 5. Two offsets to the outer two lumbricales muscles. 

+ Fourth view of the sole of the foot (Illustrations of Dissections). Mus- 
cles: 0. Three plantar interossei. 1. Four dorsal interossei. Arteries: a. 
Internal plantar, cut. 0, External plantar ; ¢, its four digital branches. d. 
Plantar arch. e¢. Anterior tibial entering the sole. jf. Arteria magna pollicis. 
g- Branch to inner side of great toe. h. Branch for the supply of great toe 
and the next. Nerves: 1. Internal plantar, cut. 2. External plantar ; 3. 


its superficial, and, 4, its deep part, both cut: the latter supplying offsets to 
the interossei muscles, 
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Action. It will adduct the great toe to the others, and then Use on the 
approximate the remaining toes. rake 

The FLEXOR BREVIS MINIMI DIGITT (fig. 210, ©) is a small narrow Flexor 
muscle on the metatarsal bone of the little toe, and resembles one Pane 
of the interossei. Arising behind from the metatarsal bone and aninter- 
the sheath of the peroneus longus, it blends with the inferior liga- °S°"* 
ment of the metatarso-phalangeal articulation, and is inserted into 
the base of the metatarsal phalanx of the toe ; it is united also by 
fleshy fibres with the fore part of the metatarsal bone. 

Action. Firstly it bends the metatarso-phalangeal joint, and Use. 
nextly it draws down and adducts the fore part of the fifth meta- 
tarsal bone. 

Dissection (fig. 211). In order that the deep vessels and nerves Dissect the 
may be seen, the flexor brevis and adductor pollicis are to be cut bee 
through at the posterior part, and thrown towards the toes ; but 
the nerves supplying them are to be preserved. Beneath the ad- 
ductor lie the plantar arch, and the external plantar nerve, with 
their branches ; and in the first interosseous space is the part of the 
dorsal artery of the foot that enters the sole. All these vessels and 
nerves with their branches require careful cleaning. 

The muscles projecting between the metatarsal bones are the 
interossei ; the fascia covering them should be removed. 

The PLANTAR ARCH (fig. 211, d) is the part of the external plantar Arch of the: 
artery which reaches from the base of the metatarsal bone of the oo 
little toe to the back of the first interosseous space : internally the 
arch is completed by a communicating branch from the dorsal 
artery of the foot (e) (p. 686). It is placed across the tarsal ends Extent and 
of the metatarsal bones, in contact with the interossei, but under pea 
the flexor tendons, and the adductor pollicis to which it gives many «les, 
branches. 

Ven comites lie on the sides of the artery, and the external veins ana 
plantar nerve accompanies it. Paes 

From the front or convexity of the arch the digital branches Branches, 
are supplied, and from the opposite side small nutritive branches 
arise. 

Three small arteries, the posterior perforating, leave the under Posterior 
part : these pass to the dorsum of the foot through the three outer Petoratins: 
metatarsal spaces, and anastomose with the dorsal interosseous 
branches of the anterior tibial artery. 

The digital branches (c) are four in number, and supply both pigital 
sides of the three outer toes, and half the next. One to the outer prmncbes to 
side of the little toe is single; but the others lie over the interossei and a half. 
in the outer three metatarsal spaces, but beneath the transversalis 
pedis (fig. 210), and bifurcate in front to supply the contiguous 
sides of two toes. They give fine offsets (fig. 210) to the interossel, yfuseutay 
to some lumbricales, and the transversalis pedis ; and at the point 2nd 
of division they send small communicating branches—anterior anterior 
perforating, to join the interosseous arteries on the dorsum of the eee 
foot. ? 

The first digital runs on the outer side of the little toe, supplying rust, 


second, 


third, 


fourth 
digital 


join inner 
plantar. 


Distribution 
-on the toes. 


Ending of 
the dorsal 
-artery of 
the foot ; 


its digital 
branches, 


-on the 
-ligits. 


External 
plantar 
nerve ends 
in the deep 
muscles : 


like ulnar 
imerve, 


Dissection. 


Transverse 
metatarsal 
ligament. 


Dissect the 
last layer of 
the muscles. 


DISSECTION OF THE FOOT. 


ihe flexor brevis minimi digiti, and distributes small arteries to the 
teguments of the outer border of the foot. 

The second belongs to the sides of the fifth and fourth toes, and 
furnishes a branch to the outer lumbrical muscle. 

The third is, distributed to the contiguous sides of the fourth and 
third toes, and emits a branch to the third lumbricalis. 

The fourth, or most internal, corresponds with the second inter- 
osseous space, and ends like the others on the third and second 
digits ; it may assist in supplying the third lumbricalis. 

The last two digital are joined by superficial digital branches of 
the internal plantar at the root of the toes. 

On the sides of the toes the disposition of the arteries is like 
that of the digital in the hand. They extend to the end, where 
they unite in an arch, and give offsets to the sides and ball of the 
toe ; and the artery on the second digit anastomoses with a branch 
from the anterior tibial artery. Near the front of both the meta- 
tarsal and the next phalanx, they form anastomotic loops beneath 
the flexor tendons, from which the phalangeal articulations are 
supplied. 

The DORSAL ARTERY OF THE Foor (fig. 211, e) enters the sole at 
the posterior part of the first (immer) metatarsal space, and ends by 
inosculating with the plantar arch. By a large digital artery it 
furnishes branches to both sides of the great toe and half the next, 
in the same manner as the radial artery in the hand is distributed 
to one digit and a half. 

The digital branch (f) (art. magna pollicis) extends to the front 
of the first interosseous space, and divides into collateral branches 
(h) for the contiguous sides of the great toe and the next ; near 
the head of the metatarsal bone it sends inwards, beneath the 
flexor muscles, a digital branch (g) for the inner side of the great 
toe. 

These arteries have the same arrangement along the toes as the 
other digital branches ; and that to the second digit anastomoses at 
the end of the toe with a branch of the plantar arch. 

EXTERNAL PLANTAR NERVE (fig. 211, 7). The deep branch (*) of 
this nerve accompanies the arch of the artery, and ends internally 
in the adductor pollicis. It furnishes branches to all the interossei ; 
to the transversalis pedis ; and to the two external lumbrical muscles. 
The nerve corresponds with the deep portion of the ulnar nerve 
in the hand. 

Dissection. It will be needful to remove the transversalis pedis 
muscle, to see a ligament across the heads of the metatarsal bones. 

The transverse metatarsal ligament is a strong fibrous band, like 
that in the hand (p. 299), which connects together all the meta- 
tarsal bones at their anterior extremity. A thin fascia covering 
the interossei muscles is connected to its hinder edge. It is ae 
cealed by the transversalis pedis, and by the tendons, vessels, and 
nerves of the toes. 

Dissection. To complete the dissection of the last layer of 
muscles, the flexor brevis minimi digiti may be detached and 
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thrown forwards. Dividing then the metatarsal ligament between 
the bones, the knife is to be carried directly backwards for a short 
distance in the centre of each interosseous space, except the first, 
in order that the two interossei muscles may be separated from each 
other. All the interossei are visible in the sole of the foot. 

The fascia covering the muscles should be taken away if any 
remains, and the branches of the external plantar nerve to them 
should be dissected out. 

FOURTH LAYER OF MUSCLES (fig. 211). In the fourth and last layer Fourth 
of the foot are contained the interossei muscles, and the tendons of eae 
the tibialis posticus and peroneus longus. } 

The INTEROSSEI MUSCLES (fig. 211) are situate in the intervals be- tterossei. 
tween the metatarsal bones : they consist of two sets, plantar and 
dorsal, like the interossei in the hand. Seven in number, there are 
three plantar and four dorsal ; and two are found in each space, 
except the innermost. 

The plantar interossei, 0, belong to the three outer metatarsal bones Three plan- 
(fig. 211), and are slender fleshy slips. They arise from the under fuyiou three 
and inner surfaces of those bones ; and are inserted partly into the 
tibial side of the base of the metatarsal phalanx of the same toes, 
and partly by an expansion from each to the extensor tendons on 
the dorsum of the phalanx. These muscles are smaller than the 
dorsal, and are placed more in the sole of the foot. 

The dorsal interossei, 1, one in each space, arise by two heads from Four dorsal 
the lateral surfaces of the bones between which they lie ; and are petween the 
inserted like the others into the side, and on the dorsum of the meta- 
tarsal phalanx of certain toes :—Thus, the inner two muscles belong attach- 
to the second toe, one to each side ; the next appertains to the outer ™ents. 
side of the third toe; and the remaining one to the outer side of 
the fourth toe. 

The interossei are crossed by the external plantar artery and nerve, Connec- 
and their digital branches, and lie beneath the transversalis pedis "°"* 
and the metatarsal ligament. The posterior perforating arteries 
pierce the hinder extremities of the dorsal set. 

Action. Like the interossei of the hand (p. 299) they will contri- Use as 
bute to the bending of the metatarso-phalangeal joints by the flexors, "°*°™ 

5 Z and ex- 
and will help the extensors to straighten the last two phalangeal te 
joints. 

They can act also as abductors and adductors of the toes. Thus as adduct- 
the plantar set will bring the three outer towards the second tee ; °™ e 
and the dorsal muscles will abduct from the middle line of the (rr. 
second toe—the two attached to that digit moving it to the right 
and left of the said line. 

Dissection. Following the tendon of the tibialis posticus muscle Trace out 
from its position behind the inner malleolus to its insertion into the temione 
scaphoid bone, trace the numerous processes that it sends forwards 
and outwards. Open also the fibrous sheath of the tendon of the 
peroneus longus, which crosses from the outer to the inner side of 
the foot. 

The tendon of the TIBIALIS POSTICUS is continued forwards over Insertion of 
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the internal lateral ligament of the ankle joint, and over the astra- 
galo-scaphoid articulation to be inserted into the prominence of the 
seaphoid bone. From its insertion processes are continued to many 
of the other bones of the foot :—One is directed backwards to the 
margin of the groove in the os calcis for the tendon of the flexor 
longus pollicis. Two offsets are directed forwards :—one to the 
internal cuneiform bone ; the other, much the largest, is attached 
to the middle and outer cuneiform, to the os cuboides, and to the 
bases of the second, third, and fourth metatarsal bones. In other 
words, pieces are fixed into all the tarsal bones except one (astra- 
galus); and into all the metatarsal bones except two (first and 
fifth). 

Where the tendon is placed beneath the articulation of the astra- 
galus, it contains a sesamoid bone, or fibro-cartilage. 

The tendon of the PERONEUS LONGUS MUSCLE winds round the 
cuboid bone, and is continued inwards in the groove on the under 
surface, to be inserted into the internal cuneiform bone, and the base 
of the metatarsal bone of the great toe; and sometimes by a slip 
into the base of the second metatarsal bone. 

In the sole of the foot (fig. 211), it is contained in a sheath which 
is crossed, towards the outer part, by the fibres of the long plantar 
ligament prolonged to the tarsal ends of the third and fourth meta- 
tarsal bones ; but it is formed internally only by areolar tissue. A 
separate synovial membrane lubricates the sheath. 

Where the tendon turns round the cuboid bone it is thickened, 
and contains fibro-cartilage or a sesamoid bone. 


Secrion VI. 
THE FRONT OF THE LEG. 


Position. The limb is to be raised to a convenient height by blocks 
beneath the knee, and the foot is to be extended in order that the 
muscles on the front of the leg may be put on the stretch. 

Dissection. To enable the dissector to raise the skin from the leg 
and foot, one incision should be made along the middle line from 
the knee to the toes, and this should be intersected by cross’ cuts at 
the ankle and the root of the toes. 

After the flaps of skin are reflected, the cutaneous vessels and 
nerves are to be looked for. At the upper and inner part of the 
leg are some filaments from the great saphenous nerve ; and at the 
outer side others, still smaller, from the external popliteal nerve. 
Perforating the fascia in the lower third, on the anterior aspect, is. 
the musculo-cutaneous nerve, whose branches should be pursued to 
the toes. 

On the dorsum of the foot is a venous arch, which ends laterally 
in the saphenous veins. On the outer side is the external saphenous. 
nerve ; and about the middle of the instep the internal saphenous. 
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nerve ceases. In the interval between the great toe and the next 
is the cutaneous part of the anterior tibial nerve. 

The digital nerves should be traced to the ends of the toes by 
removing the integuments : and after the several vessels and nerves ee 
are dissected, the fat is to be taken away, in 
order that the fascia may be seen. Fig. 212.* 

The venous arch on the dorsum of the foot has Cutaneous. 
its convexity turned forwards, and receives | ae 
digital branches from the toes ; at its concavity 
it is joined by small veins from the instep. In- 
ternally and externally it unites with the saphe- 
nous veins. 


° ° : . internal 
The internal saphenous vein begins at the inner 


saphenous, 
- side of the great toe, and in the arch. It as- 
cends along the inner side of the foot, and in 
front of the inner ankle to the inside of the 
leg (p. 666). Branches enter it from the inner 
side and sole of the foot. : 

The external saphenous vein begins on the out- siiees 
side of the little toe and foot, as well as in the 
venous arch ; and it is continued below the outer 
ankle to the back of the leg (p. 666). 

Curanrous Nerves (fig. 212). The superficial Source of 
nerves on the front of the leg and foot are ba ay 
derived mainly from branches of the popliteal 
trunks, viz. from the musculo-cutaneous and 
anterior tibial nerves of the external popliteal, 
and from the external saphenous nerve of the 
internal popliteal. Some inconsiderable offsets 
ramify on the sides of the leg from the internal 
saphenous and external popliteal. 

The mwusculo-cutaneous nerve (°) ends on the Musculo- 
dorsum of the foot and toes. Perforating the ae 
fascia in the lower third of the leg with a elon 


cutaneous artery, it divides into two principal 
branches (inner and outer), which give dorsal 
digital nerves to the sides of all the toes, except 
the outer part of the little toe and the contiguous sides of the great 
toe and the next. The branches may be traced in the integument divides into 
as far as the end of the last. phalanx :— 

The inner branch (*) communicates with the internal saphenous inner and 
nerve, and supplies the inner side of the foot and great toe : it joins 
also the anterior tibial nerve. 

The outer branch (*) divides into three nerves ; these lie over the outer 
three outer interosseous spaces, and bifurcate at the web of the foot brane, 
for the contiguous sides of the four toes corresponding with those 


* Cutaneous nerves of the front of the leg and foot. 1. Anterior tibial. 
2. Musculo-cutaneous, with 3, its inner, and, 4, its outer piece; the usual 
distribution is not shown in the cut, 5. Internal saphenous. 6. Offsets of 
external popliteal. 
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spaces ; it joins the external saphenous nerve on the outer part of | 
the foot. 

Anterior The anterior tibial nerve (‘) becomes cutaneous in the first inter- 

tibial, where osseous space, and is distributed to that space, and to the opposed 
sides of the great toe and the next. The musculo-cutaneous nerve 
joins it, and sometimes assists in supplying the same toes. 

External The external saphenous nerve (fig. 205, °) comes from the back of 

GAP RORS ae leg below the outer ankle, and is continued along the foot to 
the outside of the little toe ; all the outer margin of the foot receives 
nerves from it, and the offsets towards the sole are larger than those 
to the dorsum. Occasionally it supplies both sides of the little toe 
and part of the next. 

Internal Internal saphenous nerve (°). A part of this nerve is continued 

eee along the vein of the same name to the middle of the instep, where 
it ceases mostly in the integuments, but some branches pass through 
the deep fascia to end in the tarsus. 

Deep fascia The fascia of the front of the leg is thickest near the knee joint, 

ofthe leg; where it gives origin to muscles. It is fixed laterally into the tibia 

attach- and fibula. Intermuscular septa are prolonged from the deep sur- | 

oo face ; and one of these, which is attached to the fibula, separates 
the muscles on the front from those on the outer side of the leg. 
Superiorly the fascia is connected to the heads of the leg bones, 
but inferiorly it is continued to the dorsum of the foot. 


transverse Above and below the ankle joint it is strengthened by some 
res at the = te : 
aaiile, transverse fibres, and gives origin to the two parts of the anterior 


annular ligament ; and below the end of the fibula it forms another 
band, the external annular ligament. 

aoe ener Dissection. The fascia is to be removed from the front of the leg 

~~ and the dorsum of the foot, but the thickened band of the annular 

ligament above and below the end of the tibia is to be left. In 
separating the fascia from the subjacent muscles, let the edge of 
the scalpel be directed upwards. 

leave liga- In like manner the fascia may be taken from the peronei muscles 

hands, on the outside of the fibula, but without destroying the band (ex- 
ternal annular ligament) below that bone. 


lean On the dorsum of the foot the dorsal vessels with their nerve are 
ih ea to be displayed, and the tendons of the short and long extensors of 


the toes are to be traced to the ends of the digits. In the leg the 
anterior tibial nerve and vessels are to be followed from the dorsum 
into their intermuscular space, and are then to be cleaned as high 
as the knee. 


Anterior The anterior annular ligament consists of two parts, upper and 

Rieantents lower, which confine the muscles in their position :—the former 
serving to bind the fleshy parts to the bones of the leg, and the 
latter to keep down the tendons on the dorsum of the foot :— 

its upper The upper part (fig. 213, *), above the level of the ankle-joint, is 
attached laterally to the bones of the leg ; it possesses one sheath 
with synovial membrane for the tibialis anticus. 


and lower The lower part is situate in front of the tarsal bones. 


act. It is in- 


serted externally by a narrow piece into the upper surface of the os 
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-calcis, in front of the interosseous ligament ; and internally, where 
it is thin and widened, into the plantar fascia and the inner malle- 
olus. In this piece of the ligament there are three sheaths :—an Sheaths 
inner one for the tibialis anticus ; an outer for the extensor longus er ‘a 
digitorum and peroneus tertius ; and an intermediate one for the ex- 
tensor pollicis, Separate synovial membranes line the sheaths. 

The external annular ligament is placed below the fibula, and is at- External 
tached on the one side to the outer malleolus, and on the other to eames 
the os calcis. Its lower edge is connected by fibrous tissue to the 
sheaths of the peronei muscles on the outer side of the os calcis. It 
contains the two lateral peronei muscles in one compartment ; and 
‘this is lined by a synovial membrane, which sends two offsets below 
into the sheaths of the peronei muscles. 

The MUSCLES ON THE FRONT OF THE LEG (fig. 213) are three in scion on 
number. The large muscle next the tibia is the tibialis anticus ; the ae ‘ 
that next the fibula, the extensor longus digitorum ; whilst a small 
muscle, apparently the lower part of the last, with a separate tendon 
to the fifth metatarsal bone, is the peroneus tertius. The muscle be- 
tween the tibialis and extensor digitorum, in the lower half of the 
leg, is the extensor pollicis. 

On the dorsum of the foot only one muscle appears, the extensor and foot. 
brevis digitorum. 

The TIBIALIS ANTICUS (fig. 213, *) reaches the tarsus: it is thick Tibialis 
-and fleshy in the upper, but tendinous in the lower part of the leg. eae 
It arises from the outer tuberosity and the upper half or more of isin, 
the tibia ; from the contiguous part of the interosseous ligament ; 

-and from the fascia of the leg and the intermuscular septum be- 

tween it and the next muscle. Its tendon begins below the middle 

of the leg, and passes through compartments in the pieces of the 
annular ligament, to be inserted into the internal cuneiform bone, insertion. 
-and the metatarsal bone of the great toe. 

The muscle is subaponeurotic. It lies at first outside the tibia, rest- Parts in 
ing on the interosseous membrane, but it is then placed, successively, ie 
over the end of the tibia, the ankle joint, and the inner tarsal bones. 

The outer border touches the extensor muscles of the toes, and con- 
ceals the anterior tibial vessels. 

Action. Supposing the foot not fixed, the tibialis bends the ankle, Use on the 
moves the great toe towards the middle line of the body, and raises a tins 
the inner border of the foot. 

Tf the foot is fixed it can lift the inner border with the tibialis and fixed ; 
posticus, and support the foot on the outer edge. 

Tf the tibia is slanting backwards, as when the advanced limb on ae Sales 
reaches the ground in walking, it can bring forwards and make 7 = 
‘steady that bone. 

The EXTENSOR PROPRIUS POLLICIS (fig. 213) is deeply placed at its Extensor 
origin between the former muscle and the extensor longus digitorum, pollicis 
but its tendon becomes superficial on the dorsum of the foot. The 
muscle arises from the middle three fifths of the narrow anterior part 
on the inner surface of the fibula, and from the interosseous ligament 


for the same distance. At the ankle it ends in a tendon, which comes 
¥ wx 


attached ta 
fibula, 
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to the surface through a sheath in the lower piece of the annular liga-_ 
ment, and continues over the inner part of the tarsus to be inserted 
into the base of the last phalanx of the great toe. 

The anterior tibial vessels lie on the inner side of the muscle as 
low as the sheath in the ligament, but afterwards on the outer: 
side of its tendon, so that they are crossed by it beneath the- 
ligament. 

Action. It straightens the great toe by extending the phalangeal 
joints, and afterwards bends the ankle. 

When the foot is fixed on the ground and the tibia slants back-- 
wards, the muscle can draw forwards that bone. 

The EXTENSOR LONGUS DIGITORUM (fig. 213, *) is fleshy in the leg, 
and tendinous on the foot, like the tibial muscle. Its origin is from 
the head and three fourths of the narrow part of the inner surface 
of the fibula ; from the external tuberosity of the tibia, and about 
an inch (above) of the interosseous membrane ; and from the fascia 
of the leg and the intermuscular septum on each side. The tendon, 
enters its sheath in the annular ligament with the peroneus tertius,. 
and divides into four pieces. Below the ligament these slips are. 
continued to the four outer toes, and are inserted into the middle- 
and ungual phalanges :— 

On the metatarsal phalanx the tendons of the long and short 
extensor join with prolongations from the interossei and lumbricales. 
to form an aponeurosis ; but a tendon from the short extensor is. 
not united to the expansion on the little toe. At the further end of 
this phalanx the aponeurosis is divided into three parts—a central 
and two lateral ; the central piece is inserted into the base of the 
middle phalanx, while the lateral unite at the front of the middle,. 
and are fixed into the ungual phalanx. 

In the leg the muscle is placed between the peronei on the one- 
side, and the tibialis anticus and extensor proprius pollicis on the 
other. It lies on the fibula, the lower end of the tibia, and the 
ankle joint. On the foot the tendons rest on the extensor brevis. 
digitorum ; and the vessels and nerve are internal to them. 

Action. The muscle extends the joints of the four outer toes from 
root to tip, as in the fingers ; and still acting, bends the ankle joint. 

If the tibia is inclined back, as when the foot reaches the ground 
in walking, it will be moved forwards by this and the other muscles. 
on the front of the leg. 

The peroneus tertius is situate below the extensor longus digi- 
torum, from which it is seldom separate. It arises from the lower: 
fourth of the narrow part of the inner surface of the fibula, from 
the lower end of the interosseous ligament, and from the inter- 
muscular septum between it and the peroneus brevis muscle. And 
it is inserted into the tarsal end (upper surface) of the metatarsal. 
bone of the little toe. 

This muscle has the same connections in the leg as the lower part 
of the long extensor, and is contained in the same space in the 
annular ligament. 

Action. The muscle assists the tibialis in bending the ankle, and 
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eo 


in drawing forwards the fibula when the leg is advanced to make and leg. 
-a step in walking. 


The ANTERIOR TIBIAL ARTERY (fig. 213, *) extends from the bifur- Anterior 
tibial 
artery ; 


Fig. 213.* 


-eation of the popliteal trunk to the front of the ankle joint. At 
‘this spot it becomes the dorsal artery of the foot. 

The course of the artery is forwards through the aperture in the course and 
-apper part of the interosseous membrane, along the front of that #4 


* Anterior tibial vessel and muscles (Quain’s Arteries). 1. Tibialis anticus 
-muscle. 2. Extensor pollicis and ‘extensor longus digitorum drawn aside. 3. 
Part of the anterior annular ligament. 4, Anterior tibial artery : the nerve 
outside it is the anterior tibial. 
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membrane, and over the tibia to the foot. A line from the inner 
side of the head of the fibula to the centre of the ankle will mark 
the position of the vessel. 

For a short distance (about two inches) the artery lies between 
the tibialis anticus and the extensor longus digitorum ; afterwards. 
it is placed between the tibial muscle and the extensor proprius. 
pollicis till near the lower end, where the last muscle becomes. 
superficial, and crosses to the inner side. The vessel rests on the 
interosseous membrane in two thirds of its extent, being overlapped 
by the fleshy bellies of the contiguous muscles, so that it is at some - 
depth from the surface; but it is placed in front of the tibia and 
the ankle joint in the lower third, and is comparatively superficial 
between the tendons of the muscles. 

Venz comites entwine around the artery, covering it very closely 
with cross branches on the upper part. The anterior tibial nerve 
approaches the tibial vessels about the middle third of the leg, and 
continues with them, crossing once or twice: at the lower end of 
the artery the nerve lies on the outer side. 

Branches. In the leg the anterior tibial artery furnishes mostly 
muscular offsets, but near the knee and ankle the following named 
branches take origin. 

a. Cutaneous branches arise at intervals ; and the largest accom- 
panies the musculo-cutaneous nerve, and supplies the contiguous. 
muscles. 

b. A recurrent branch arises as soon as the trunk appears above the 
interosseous membrane, and ascends in the tibialis anticus to the knee 
joint : on the joint it anastomoses with the other articular arteries. 

c. Malleolar arteries (internal and external) spring near the ankle 
joint, and are distributed over the ends of the tibia and fibula. The 
internal is the least regular in size and origin ; the external anasto- 
moses with the anterior peroneal artery. 

d. Some small articular branches are supplied from the lower end 
of the artery to the ankle joint. 

The poRsAL ARTERY of the foot is the continuation of the anterior - 
tibial, and extends from the front of the ankle joint to the posterior 
part of the first interosseous space : at this interval it passes down- 
wards between the heads of the interosseous muscle, to end in the 
sole (p. 686). 

The artery is supported by the inner row of the tarsus, viz., the 
astragalus, and the scaphoid and cuneiform bones ; and it is covered 
by the integuments and the deep fascia, and by the inner piece of 
the extensor brevis muscle. The tendon of the extensor pollicis lies 
on the inner side, and that of the extensor longus digitorum on the: 
outer side, but neither is near the vessel. 

The veins have the same position with respect to the artery as in 
the leg ; and the nerve ig external to it. 


Peculiarities. On the dorsum of the foot the artery is often removed farther 
outwards than the line from the centre of the ankle to the posterior part of: 
the first interosseous space. Further, the place of the artery may be taken 
by a large anterior peroneal branch. 
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Branches. Offsets are given to the bones and ligaments of the Branches. 
foot : those from the outer side of the vessel are named tarsal and 


| metatarsal from their distribution. A small interosseous branch is 


furnished to the first metatarsal space. 

a. The tarsal branch arises opposite the scaphoid bone, and runs Tarsal. 
beneath the extensor brevis digitorum to the outer side of the foot, 
where it divides into twigs that inosculate with the metatarsal, 
plantar, and anterior peroneal arteries: it supplies offsets to the 
extensor muscle beneath which it lies. 

b. The metatarsal branch takes an arched course to the outer part Metatarsal, 
of the foot, near the base of the metatarsal bones and beneath the 
extensor muscle, and anastomoses with the external plantar and 
‘tarsal arteries. 

c. From the arch of the metatarsal branch three dorsal interosseous which gives 
arteries are furnished to the three outer metatarsal spaces ; and the ut 
external of these sends a branch to the outer side of the little toe. 

They supply the interossei muscles, and divide at the cleft of the 
toes into two small dorsal digital branches. 

At the fore part of the metatarsal space each interosseous branch and per- 
joins a digital artery in the sole of the foot by means of the anterior cna 
perforating twig ; and from the beginning of each a small branch, 
posterior perforating, descends to the plantar arch. 

d, The first interosseous branch (art. dorsalis pollicis) arises from First inter- 
the trunk of the artery as this is about to leave the dorsum of the °*°°"* 
foot ; it extends forwards in the space between the first two toes, 
and is distributed by dorsal digital pieces like the other dorsal inter- 
osseous offsets. 

The ANTERIOR TIBIAL VEINS have the same extent and connections Anterior 

A ae tibial veins. 
as the vessel they accompany. They take their usual position along 
the artery, one on each side, and form loops around it by cross 
branches; they end in the popliteal vein. The branches they 
receive correspond with those of the artery ; and they communicate 
with the internal saphenous vein. 

Dissection. To examine the extensor brevis digitorum on the es eX: 
dorsum of the foot, cut through the tendons of the extensor longus longus. 
and peroneus tertius below the annular ligament, and throw them 
towards the toes. The hinder attachment of the muscle to the os 
calcis is to be defined. 

The EXTENSOR BREVIS DIGIrORUM arises from the outer surface of Extensor 

ae : : brevis 
the os calcis in front of the sheath for the peroneus brevis muscle, 
and from the lower band of the anterior annular ligament, At the 
back of the metatarsal bones the muscle ends in four tendons, which 
spring from as many fleshy bellies, and are inserted into the four cond aaes 
inner toes. The tendon of the great toe has a distinct attachment inner toes. 
to the base of the metatarsal phalanx ; but the rest are united to 
the outer side of the long extensor tendons, and assist to form. the 
expansion on the metatarsal phalanx (p. 692). 

The muscle lies on the tarsus, and is partly concealed by the aca 
tendons of the long extensor. Its inner belly crosses the dorsal 


artery of the foot. 
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Action. Assisting the long extensor, it straightens the four inner 
toes, separating them slightly from each other. 

Dissection. The branches of artery and nerve which are beneath 
the extensor brevis will be laid bare by dividing that muscle near 
its front, and turning it upwards. : 

By cutting through the lower band of the annular ligament over 
the tendon of the extensor pollicis, and throwing outwards the ex- 
ternal half of it,—the different sheaths of the ligament, the attach- 
ment to the os calcis, and the origin of the extensor brevis digitorum 
from it may be observed. 

The anterior tibial and musculo-cutaneous nerves are now to be 
followed upwards to their origin from the external popliteal: and 
a small branch to the knee-joint from the same source is to be traced 
through the tibialis anticus. 

NERVES TO THE FRONT OF THE LEG. Between the fibula and the 
peroneus longus muscle the external popliteal nerve divides into 
recurrent articular, musculo-cutaneous, and anterior tibial branches. 

The recurrent articular branch is small, and takes the course of 
the artery of the same name through the tibialis anticus muscle to 
the knee joint. 

The musculo-cutaneous nerve is continued between the extensor 
longus digitorum and the peronei muscles to the lower third of the 
leg, where it pierces the fascia, and is distributed to the dorsum of 
the foot and the toes (p. 689). Before the nerve becomes cutaneous 
it furnishes branches to the two larger peronei muscles. 

The anterior tibial nerve (fig. 213) (interosseous) is directed beneath 
the extensor longus digitorum, and reaches the tibial artery about 
the middle third of the leg. From this spot it takes the course of 
the vessel along the foot to the first interosseous space (p. 690). 
In the leg it crosses the anterior tibial vessels once or more, but on 
the foot it is generally external to the dorsal artery. 

Branches. In the leg the nerve supplies the anterior tibial muscle, 
the extensors of the toes, and the peroneus tertius. On the dorsum 
of the foot it furnishes a considerable branch to the short extensor ; 
this is enlarged, and gives offsets to the articulations of the foot. 

MUSCLES ON THE OUTER PART OF THE LEG (fig. 207). Two muscles 
occupy this situation, and are named peronei from their attachment 
to the fibula; they are distinguished by the terms longus and brevis. 
Intermuscular processes of fascia, which are attached to the fibula, 
isolate these muscles from others. 

The PERONEUS LONGUS (fig. 207, “), the more superficial of the 
two muscles, passes into the sole of the foot round the outer border. 
It arises from the head, and the anterior surface of the shaft of the 
fibula for two thirds of the length, gradually tapering downwards : 
from the external border nearly to the malleolus; and from the 
fascia and the mtermuscular septa. Inferiorly it ends in a tendon 
which is continued through the external annular ligament, with the 
peroneus brevis, lying in the groove at the back of the external 
malleolus ; and it passes finally in a separate sheath, below the 
peroneus brevis along the side of the os calcis and through the 
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groove in the outer border of the cuboid bone, to the sole of the insertion 
foot. Its position in the foot, and its insertion are described before Me bynes 


(p. 688). 

In the leg the muscle is immediately beneath the fascia, and lies Position in 
on the peroneus brevis. Beneath the annular ligament it is placed ORE: 
over the middle piece of the external lateral ligament of the ankle 
with the peroneus brevis, and is surrounded by a single synovial 
membrane common to both. The extensor longus digitorum and 
the soleus are fixed to the fibula laterally with respect to it, one 
being on each side. 

Action. With the foot free the muscle extends the ankle ; then Use on foot 
it can depress the inner, and raise the outer border of the foot in ps 
the movement of eversion. 

When the foot rests on the ground it assists to lift the os calcis, and fixed ; 
and the weight of the body as in standing on the toes, or in walking, the leg. 
And in rising from a stooping posture it draws back the fibula. 

The PERONEUS BREVIS (fig. 207, ™) reaches the outer side of the foot, Peroneus 
and is smaller than the preceding muscle, and inferior in position PVR is 4, 
to it. It arises from the anterior surface of the shaft of the fibula fibula, 
for about the lower two thirds, extending upwards by a pointed 
piece internal to the other peroneus ; and from the intermuscular 
septum in front. Its tendon passes with that of the peroneus longus 
through the external annular ligament, and is placed next the fibula 
as it turns below this bone. Escaped from the ligament, the tendon and bone of 
enters a distinct fibrous sheath, which conducts it along the tarsus pee 
to its insertion into the projection at the base of the metatarsal bone 
of the little toe. 

In the leg the muscle reaches in front of the peroneus longus. Connec- 
On the outer side of the og calcis it is contained in a sheath above "™* 
the tendon of the former muscle; and each sheath is lined by a 
prolongation from the common synovial membrane behind the outer 
ankle. 

Action. If the foot is unsupported this peroneus extends the Use on foot, 
ankle, and moves the foot upwards and outwards in eversion. Pat 

Like the long muscle, it is able if the foot is supported to raise and fixed, 
the heel, and to bring back the fibula as the body rises from oe on the 


stooping. 


Section VII. 
LIGAMENTS OF THE KNEE, ANKLE, AND FOOT. 


Directions. In examining the remaining articulations of the limb, Examine 
the student may take first the knee-joint, unless this has become nee ee 
dry ; in that case the ligaments of the leg, ankle-joint, and foot 
may be dissected whilst the knee is being moistened. 

Dissection. For the preparation of the ligaments of each articula- Dissection 
tion, it is sufficient to detach the muscles and tendons from around * see 


it, and to remove the areolar tissue or fibrous structure which may 
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acapsule, obscure or conceal the ligamentous bands. In the knee a kind of 
aponeurotic capsule is to be defined on the front of the joint. 

and Some tendons, namely, those of the biceps, popliteus, adductor 

a ie magnus, and semimembranosus, are to be followed to their insertion, 
and a part of each is to be left. 

Bones in the ~~ ARTICULATIONS OF THE KNEE. The knee is the largest hinge joint 

anal aaa body, and is formed by the contiguous ends of the tibia and 
femur, with the patella. The articular surfaces of the bones are 
covered with cartilage, and are maintained in apposition by strong 
and numerous ligaments. 

Capsule, The capsule (fig. 214) is an aponeurotic covering on the front of 
the joint, which closes the wide intervals between the anterior and 


Fig. 214.* 


how formed, the lateral ligaments; and is derived from the fascia lata united 
with fibrous offsets of the extensor and flexor muscles. It covers 
the anterior and the external lateral ligament, being inserted below 

amrange- into the heads of the tibia and fibula ; and it blends on the inner 

ment. side with the internal lateral ligament. It is not closely applied to 
the synovial membrane, but it is united below with the interarticular 
fibro-cartilages. 


The external Dissection. Four external ligaments, anterior and posterior, inter- 
g ‘ 


nal and external, are situate at opposite points of the articulation. 
To define The posterior and the internal lateral ligament will appear on the 


the liga- , eae : 2 . 
ners removal of the areolar tissue from their surfaces ; but the anterior 
Rien and the external lateral are covered by the aponeurosis on the fore 


proceed. part of the joint, and will not be laid bare till this has been cut 


* External ligament of the knee joint (Bourgery 


i ).—1. Anterior ligament. 
Th eee lateral ligament, 3. Interosseous ligament. 4, Part e ae 
capsule. 


+ Internal ligament of the knee joint (Bourgery).—1. Tendon of the ex- 
tensor muscle ending below in the ligament of the patella, 2, 3. Internal 
lateral ligament, 4. Lateral part of the capsule. ’ 
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through. If there is a second external lateral band present, it is 
not concealed by the aponeurosis. 

The external lateral ligament (fig. 214, *) is round and cord-like. External 
It is attached to the outer condyle of the femur below the tendon a ea 
of the gastrocnemius, and descends vertically between two pieces small: 
of the tendon of the biceps to a depression on the upper and outer 
part of the head of the fibula. Beneath the ligament are the 
tendon of the popliteus, and the external lower articular vessels 
and nerve. 

A second fasciculus is sometimes present behind the other, but occasional 
it is not attached to the femur; it is connected above with the 
gastrocnemius, and below with the posterior prominence of the 
head of the fibula. 

The tendon of the biceps is inserted by two pieces into the points Fea 
on the head of the fibula; and from the anterior of these there is divided. 
a prolongation to the head of the tibia. The external lateral liga- 
ment passes between the pieces into which the tendon is split. 

The tendon of the popliteus may be followed by dividing the Tendon of 
posterior ligament. It arises from the fore part of the oblong Me Port 
depression on the outer surface of the external condyle of the 
femur. In its course to the outside of the joint, it crosses the 
external semilunar fibro-cartilage and the upper tibio-peroneal arti- 
culation. When the joint is bent, the tendon lies in the hollow on ye 
the condyle ; but slips out of that groove when the limb is extended. 

The tendon of the adductor magnus is inserted into a tubercle on Adductor 
the internal condyle of the femur, above the attachment of the ™*S""* 
internal lateral ligament. 

The internal lateral ligament (fig. 215, *) is attached to the con- Internal 
dyle of the femur, where it blends with the capsule ; but becoming =e ae 
thicker below, and separate from the rest of the capsule, it is fixed attacn- 
for about an inch into the inner surface of the tibia, below the ™ents; 
level of the ligamentum patelle. 

The tendons of the sartorius, gracilis, and semitendinosus muscles is joined by 

. . . semimem- 
lie over the ligament; and the tendon of the semimembranosus, pranosus. 
and the internal lower articular vessels and nerve are beneath it. 

To the posterior edge some fibres of the tendon of the semimem- 
branosus are added. 

The tendon of the semimembranosus muscle is inserted beneath Insertion of 
the internal lateral ligament into an impression at the back of the Lendlesiagle, 
inner tuberosity of the head of the tibia: between it and the bone sus. 
is a synovial bursa. The tendon sends some fibres to the internal 
lateral ligament, a prolongation to join the fascia on the popliteus 
muscle, and another to the posterior ligament of the knee joint. 

The posterior ligament (ligament of Winslow), wide and mem- Posterior 
branous, covers the back of the joint between the two lateral, and Ugenent 
is joined by fibres from the tendon of the semimembranosus, which 
are directed across the joint to the outer side. It is fixed below to Two sets of 
the head of the tibia behind the articular surface, and above to the lost 
femur, but by strongest fibres opposite the intercondyloid notch. 
Numerous apertures exist in it for the passage of the vessels and 
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nerves to the interior of the articulation; and the tendon of the 
sopliteus pierces it. : 
The oda ligament (ligamentum patella) (fig. 215, *), part of 
the tendon of insertion of the extensor muscle of the knee (p. 626), 
is two inches long. Superiorly it is attached to the lower part 
of the patella, and to the depression on the inner surface of the 
apex ; and inferiorly it is inserted into the tubercle of the head of 
the tibia, and into an inch of the bone below it. An expansion of 
the triceps extensor covers it; and a bursa intervenes between it 
and the top of the tubercle of the tibia. cays 
Dissection (fig. 216). To see the reflections of the synovial mem- 
brane raise the knee on blocks, and open the joint by an incision 


Fig. 216.* 


on each side, above the patella. When the anterior part of the 
capsule with the patella is thrown down, a fold (mucous ligament) 
will be seen extending from the intercondyloid fossa of the femur 
to a mass of fat below the patella. On each side of the knee-pan 
is a similar fold (alar ligament) over some fat. 

The limb may be laid flat on the table, and some of the posterior 
ligament may be removed, to show the pouches of the synovial 
membrane which project behind over the condyles of the femur ; 
but the limb is to be replaced in the former position before the 
parts are learnt. 

The synovial membrane (fig. 216) lines the interior of the capsule, 
and is continued to the articular ends of the bones. It invests the 
interarticular cartilages after the manner of serous membranes, and 


* The capule of the knee-joint cut across, 
show the named folds of the synovial sac, 
and ¢, external alar ligament, 


and the patella thrown down, to 
a. Mucous ligament. 8, Internal, 
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sends a pouch between the tendon of the popliteus and the external 
fibro-cartilage and the head of the tibia: it is also reflected over 
the strong crucial ligaments at the back of the joint. 

There are three named folds of the synovial membrane. One in thrown into 
the centre of the joint is the mucous ligament (a), which contains jjasaeate 
small vessels and some fat, and extends from the interval between 
the condyles to the fat below the patella. Below and on each side 
of the patella is another fold—alar ligament (b and c), which is 
continuous with the former below the patella, and is placed over a 
mass of fat : the inner (4) is prolonged farther than the outer by 
a semilunar piece of the serous membrane. 

At the back and front of the articulation pouches are prolonged Pouches, 
beneath the tendons of muscles. Behind there are two, one on each 
side, between the condyle of the femur and the tendinous head of two behina: 
the gastrocnemius. On the front, the sac projects under the extensor 
muscle one inch above the articular surface ; and if it communicates and one 
with the bursa in that situation, it will reach two inches above the bee 
joint-surface of the femur. When the joint is bent there is a 
greater length of the serous sac above the patella. 

Fat around the joint. Two large masses are placed above and Articular 
below the patella, and some fat is located around the crucial liga- 
ments. 

The infra-patellar mass, the largest of all, fills the interval be- below the: 
tween the patella with its ligament and the head of the tibia, and "> 
gives origin to the ridges of the synovial membrane. From it a 
piece is continued around the patella; but it is larger at the inner 
margin of the bone, than on the outer, and overhangs the inner 
perpendicular facet. During extension of the joint the infra- 
patellar pad is applied to, and lubricates the articular surfaces of use; 
the femur. 

The supra-patellar pad is interposed between the triceps extensor above the 
and the femur around the top of the synovial sac, and is greater ?*¢! 
on the outer than the inner side. 

Dissection (fig. 217). The ligamentous structures within the cap- Dissect in- 
sule will be brought into view, whilst the limb is still in the same ey 
position, by throwing down the patella and its ligament, and clear- 
ing away the fat behind it. In this step the student must be careful 
of a small transverse band which connects anteriorly the interarticu- 
lar cartilages. 

The remains of the capsule and other ligaments, and the synovial 
membrane, are next to be cleared away from the front and back of 
the crucial ligaments, and from the interarticular cartilages. Whilst 
cleaning the posterior crucial the limb is to be placed flat on the 
table with the patella down; and the student is to be careful of a 
band before it from the external fibro-cartilage, or of two bands, 
one before and the other behind it. nal 

Ligaments within the capsule. The ligamentous structures within Ligaments 

: : , within the 
the capsule consist of the central crucial ligaments, and of two Capsule, 
plates of fibro-cartilage on the head of the tibia. 


The crucial ligaments (fig. 217) are two strong fibrous cords pe canna 
of . 
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between the ends of the tibia and femur, which maintain in contact 
the bones. They cross one another somewhat like the legs of the 
letter X, and have received their name from that circumstance. 
One is much anterior to the other at the attachment to the tibia. 
Anterior is The anterior ligament (f) is most oblique in its direction, and is 
oblique, smaller than the posterior. Inferiorly it is attached in front of the 
its attach- . ar ae 
snonke: spine of the tibia, close to the 
Big, 217." inner articular surface, reaching 


back to the inner point of the 
spine ; superiorly it is inserted by 
its posterior shorter fibres into the 
back of the outer condyle of the 
femur, and by the anterior or 
longer into the hinder part of the 
intercondyloid fossa. 

The posterior ligament (e) is 
almost vertical between the bones 
at the back of the joint. By the 
lower end it is fixed to the hinder- 
most impression of the hollow 
behind the spine of the tibia, near 
the margin of the bone; and 
above, its posterior shorter fibres 
are inserted into the inner con- 
dyle along the side of the oblique 
curve, whilst the anterior and 
longer reach the fore part of the 
intercondyloid fossa. 

‘The use. The use of these ligaments in 
the movements of the joint, after the external ligaments have been 
cut through, may now be studied. 


Posterior is} } 
vertical ; 


its attach- 
ments. 


rienced As long as both ligaments are whole the bones cannot be separated 
from each other. 
Rotation Rotation in of the tibia is stopped by the anterior crucial. Rota- 


checked by 4: : ; : 
Shterior, » tion out is not checked by either ligament ; for the bands uncross 


in the execution of the movement, and will permit the tibia to be 
put hind foremost. 
Bact co Supposing the tibia to move, as in straightening the limb, the 
* anterior prevents that bone being carried too far forwards by the 
extensor tendon, or by force; and the ligament is brought into 
action at the end of extension, because the tibia is being put in 
front of the femur. Its use is shown by cutting it across, and leav- 
ing the posterior entire, as then the tibial articulating surfaces can 
be placed in front of the femoral in the half bent state of the joint. 
and poste- The posterior crucial arrests the too great movement backwards 


* Jnterarticular ligaments of the knee-joint. a. Internal, and D, external 
semilunar fibro-cartilage ; the latter rather displaced by the bending of the 
joint. ¢. Posterior crucial ligament, with d, the ascending ligamentous band 
of the external fibro-cartilage. f. Anterior crucial ligament. g. Patellar 
surface of the femur. 
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-of the tibia by the flexors or by force ; and it is stretched in extreme 
flexion, in which the tibia is being drawn back from the femur. , 
This use will be exemplified by cutting across the posterior (in 
another joint or in another dissection) and leaving entire the ante- 
‘rior ; when this has been done the articular surfaces of the tibia 
‘can be carried nearly altogether behind the condyles of the femur. 

The interarticular or semilunar fibro-cartilages (fig. 218) cover Semilunar 
partly on each side the articular surface of the tibia. piles ate 

They are thick at the outer margin, where they are united by common 
fibres to the capsule, and are thin at the inner edge; they are characters. 
‘hollowed on the upper surface, 
so as to assist in giving depth 
‘to the fosse for the reception 
of the condyles of the femur, 
but are flattened below. In- 
serted into the tibia at their 
extremities, they are coarsely 
fibrous at their attachment to 
the bone, like the crucial liga- 
ments ; and they become car- 
tilaginous only where they lie 
between the articular surfaces. 
The synovial membrane is re- 
flected over them. 

The internal cartilage (a) is f Titsnalea 
-ovoid in form, and is a segment of a larger circle than the external. semi-cireu- 
In front it is attached by a pointed part to the anterior margin of “" 
the head of the tibia, in front of the anterior crucial ligament. At 
the back, where it is much wider, it is fixed to the inner lip of the 
hollow behind the spine of the tibia, between the attachment of 
the other cartilage and the posterior crucial ligament. 

The external cartilage () is nearly circular in form, and is con- External 
nected to the bone within the points of attachment of its fellow. ae 
Its anterior part is fixed in front of the spine of the tibia, close to f™™: 
the outer articular surface, and opposite the anterior crucial ligament 
which it touches; and its posterior extremity is inserted behind and 
between the two osseous points of the spine. This fibro-cartilage 
is less closely united to the capsule than the internal, for the fore 
part is in the centre of the joint, and the tendon of the popliteus 
muscle separates it behind from that membrane. 

The outer fibro-cartilage is provided with two accessory bands, 
one at the fore part, the other behind. 

The anterior or transverse ligament (c) isa narrow band of fibres its trans- 
between the semilunar cartilages at the front of the joint. Some- ‘”*° um 
times it is scarcely perceptible. 

The posterior or ascending band (d), thicker and stronger than the poseaice 


* View of the head of the tibia with the fibro-cartilages attached : the 
crucial ligaments have been cut through. a. Inner, and J, outer semilunar 
fibro-cartilage. c. Transverse, and d, ascending or posterior band (cut) of 
the external cartilage. ¢. Posterior, and f, anterior crucial ligament. 
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other, springs from the back of the outer fibro-cartilage, and is: 
inserted into the femur as a single band (fig. 217, d) in front of the 
posterior crucial, or as two bands—one being before, and the other 
behind that ligament. 

Use of fibro. | Use. The fibro-cartilages deepen the sockets of the tibia for the 

cartilages reception of the condyles of the femur, and fill the interval between 
the articular surfaces of the bones at the circumference of the 
joint ; they moderate the injurious effect of pressure of the one 
bone on the other; and cause the force of shocks to be diminished 
in transmission. 

in flexion In flexion and extension they move forwards and backwards with 

amas" the tibia. During flexion they recede somewhat from the fore part 
of the joint, and surround the condyles of the femur; but in 
extension they are flattened out on the surface of the tibia. Of 
the two cartilages the external moves the most in consequence of 
its ends being less attached to the capsule. 

andinrota- In rotation the fibro-cartilages follow the tibial movements, but 


Hon: the external is most displaced by the projecting outer condyle of 
the femur. 

use of The accessory bands in front and behind serve to retain in place 

bands. _ the least fixed external fibro-cartilage ; thus the anterior ligament. 


keeps forwards the fore part of that cartilage in flexion, and the 
posterior secures the back of the same from displacement in rotation. 
Surfaces of  Articular surfaces of the bones. The end of the femur is marked 


ee by a patellar and two tibial surfaces. 
en The patellar is placed in the middle line above the others ; it is. ° 


hollowed along the centre, with a slanting surface on each side, the 

outer being the larger of the two. 

and tibial ; The surfaces for contact with the tibia, two in number, occupy 

characters: the ends of the condyles, and are separated from the patellar im- 
pression by an oblique groove on each side. On the centre of each 
is a somewhat flattened part, which is in contact with the tibia in 
standing; and at the posterior third is a more convex portion, 
which touches the tibia in rotation. 

peculiarities The inner condyle of the femur is curved at its anterior third 

of inner. . : : - 4 
the concavity being directed out: this has been named the “ oblique 

curvature.” Close to the curved part is a semilunar facet, which 

touches the perpendicular surface of the patella in extreme flexion. 


Articular On the head of the tibia are two slight articular hollows, the 

pe aL inner being the deeper and larger, which rise towards the middle 
of the bone, on the points of the tibial spine. 

Subdivi-_ The joint-surface of the patella is marked by the following im- 

jae ea pressions. Close to the inner edge is a narrow perpendicular facet 

patella. and along the lower border is a similar transverse mark. Occupying 


the rest of the bone is a squarish surface, which is subdivided by a 
vertical and a transverse line into two pairs of marks—upper and 
lower. (Goodsir, Edinb. Med. Jour., 1855.) 
Kinds of Movements of the joint. The chief movements of the knee are two. 
movement. in number, bending and straightening, like the elbow ; but there is 
in addition, rotation of the tibia when the joint is bent. , 


MOVEMENTS OF KNEE AND PATELLA. 705 


Flexion and extension. Each of these movements may be divided 
‘into stages for the purpose of particularizing changes in its direc- 
tion. 

In flexion the tibia with its fibro-cartilages moves backwards round Flexion. 
‘the end of the femur; and its extent is limited by the extensor Movement 
muscle, and by the meeting of the calf of the leg with the thigh. lk 

For the anterior third of the movement the tibia is directed down change in 
and in along the oblique curve of the inner condyle, giving rise to sain as 
rotation inwards of that bone; but for the posterior two thirds, the 
tibia passes straight back over the condyles. 

All the external ligaments are relaxed, except the anterior; and State of 
both erucials are put on the stretch towards the end of flexion. ie 

In extension the tibia is carried forwards until it comes into a Extension, 
‘straight line with the femur, when the uniting ligaments prevent prec at 
its farther progress. 

In the hinder two thirds of the movement the tibia has a straight course 
course over the condyles of the femur ; but in the anterior third the ee 
leg-bone is directed up and out over the oblique curve of the inner 
condyle, and is rotated out. 

All the external ligaments except the anterior are tightened, and tie a 
the crucial cords help to limit extreme extension. ments. — 

Rotation. A half bent state of the kmee is necessary for this Two kinds 
movement, for the purpose of relaxing the anterior crucial and the °!7ttion. 
external ligaments; and the foot must be free. Then, the tibia 
with its fibro-cartilages rotates around a vertical axis, the great toe 
being turned in and out. 

During rotation in the inner articular surface of the tibia touches Rotation in. 
the condyle of the femur and moves backwards; and the outer arti- Movement 
cular surface, separated by a slight interval from the thigh bone, ‘ 
passes forwards. . 

Both lateral ligaments are loose; but the anterior crucial is state of 
gradually tightened, and stops finally the motion. seid 

In rotation out the opposite movement of the tibia takes place,— Rotation 
the inner articular surface being directed forwards, and the outer ai 
backwards. 

The internal lateral ligament controls the movement by its fibres state of 
being made tense. The crucials have not any influence on the pees 
motion (p. 702). 

Movement of the patella. When the knee passes from flexion to ex- Movement 

' ‘ . : of patella. 
tension the patella crosses it obliquely from the outer to the inner 
side, touching in succession different parts of the femoral articular 
surfaces. 

In complete flexion the knee-pan lies on the outer side of the In flexion, 
joint below the femur, where it is scarcely perceptible, and is fixed 
in its situation. It touches the semilunar surface on the inner sie it 
condyle by its perpendicular facet, and the under part of the outer ee 
condyle by the upper and outer mark on its square surface. 

When the joint is passing from flexion to extension the upper 
pair of impressions on the square surface of the patella, and the 


lower pair rests successively on the pulley-surface of the femur. 
Lb & 
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In complete extension, the patella is situate at the upper and 
inner part of the knee joint, where it is very prominent, with its 
apex and the ligament of the patella directed down and out to the 
tibia. For the most part the knee-pan articular surface is raised 
above the trochlea of the femur, which it touches only at the upper 
edge by its lower transverse facet. 

PERONEO-TIBIAL ARTICULATIONS. The tibia and fibula are united 
by ligamentous bands at the extremities, where they touch ; and 
by an interosseous ligament between the shafts of the bones. 

Dissection. The muscles are to be taken away from the front and 
back of the interosseous ligament; and the loose tissue is to be 
removed from a small band in front of, and behind the upper and 
lower ends of the tibia and fibula. 

The UPPER ARTICULATION has very small movement, and the struc- 
tures between the ends of the bones are two small bands, anterior 
and posterior. 

The anterior ligament extends over the joint from the outer tube- 
rosity of the tibia to the head of the fibula. The posterior ligament, 
thinner than the anterior, is attached to the bones behind the joint: 
it is covered by the tendon of the popliteus muscle and a prolon- 
gation of the synovial membrane of the knee joint. 

The articular surfaces are covered with cartilage : and a synovial 
membrane lining the articulation projects backwards so as to touch 
that of the knee joint. 

The LOWER ARTICULATION possesses an anterior and a posterior 
band, together with an inferior ligament between the ends of the 
bones. 

The anterior ligament reaches obliquely from the lower end of 
the tibia to the fibula; and the posterior has attachments behind 
the articulation similar to those of the band in front. 

The inferior ligament closes the space between the contiguous ends 
of the tibia and fibula, and consists of transverse yellowish fibres 
distinct from the posterior ligament. It is fixed on one side to the 
end of the fibula above the pit; and on the other it is inserted into 
the contiguous part of the tibia, and into the posterior edge of the 
articular surface so as to assist in deepening the hollow into which 
the astragalus is received. 

The interosseous ligament fills the interval between the bones of 
the leg, and serves as an aponeurotic partition between the muscles 
on the front and back of the Jeg. Its fibres are directed downwards 
for the most part from the tibia to the inner surface of the fibula : 
but some few cross in the opposite direction. 

Internally it is fixed to the outer edge of the tibia: and externally, 
to the oblique line on the inner surface of the fibula along the 
upper three fourths, but to the posterior border along the lower 
fourth of that bone. 

Both superiorly and inferiorly is an aperture which transmits 
vessels. The upper opening, about an inch in length, lies along 
the neck of the fibula, and gives passage to the anterior tibial 
vessels. The lower aperture is close to the fibula, about an inch 
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above the lower end, and is only large enough for the small anterior 
peroneal vessels. 

Some strong irregular bundles of fibres, the inferior interosseous Inferior 
ligament, extend between the bones below the aperture for the nena 
anterior peroneal artery. It may be seen after the examination of 
the ankle joint by sawing longitudinally the lower ends of the leg 
bones. 

Movement. Very little movement is allowed in the tibio-peroneal Motion 
articulations, as the chief use of the fibula is to give security to the *""” 
ankle joint and attachment to muscles of the leg. 

In the upper joint there is a slight gliding from before back. In in upper 
the lower articulation the ligaments permit some yielding of the 1°" 
fibula to the pressure of the astragalus, as when the weight of the pear = 
body is thrown on the inner side of the foot ; but if the force is 4° 
violent the lower fourth of that bone will be fractured sooner than 
the ligaments. 

ARTICULATION OF THE ANKLE (fig. 219). Like the knee, the ankle Bones in 


: : . : pan Se the ankle 
is a ginglymoid or hinge joint. In this joint the upper surface of baits 


— Fig. 219.* 


the astragalus is received into an arch formed by the lower ends of 
the tibia and fibula; andthe four ligaments belonging to this kind 
of articulation connect together the bones. 

Dissection. To make the dissection required for the ligaments of Wi leet 
the ankle joint, the muscles, and the fibrous tissue and vessels must ankle joint. 
be removed from the front and back of the articulation. 

For the purpose of defining the lateral ligaments, the limb must 
be placed first on one side and then on the other. The internal 


ligament is wide and strong, and lies beneath the tendon of the 


* Internal lateral ligament of the ankle (altered from Bourgery).—1. 
Posterior piece. 2. Middle piece. 3. Anterior piece of the inner ligament. 


4, Inferior caleaneo-scaphoid ligament. an 
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tibialis posticus. The external is divided into three separate pieces ; 
and to find these the peronei muscles, and the remains of the annular 
ligament below the outer malleolus, should be taken away. 

The anterior or tibio-tarsal ligament is a thin fibrous membrane, 
which is attached to the tibia close to the articular surface ; and to 
the upper part of the astragalus near the articulation with the scaphoid 
bone. In the ligament are some rounded intervals and apertures 
for vessels. On the sides it joins the lateral igaments. 

The posterior ligament is thinner internally than externally ; and 
it is inserted into the tibia and the astragalus, close to the articular 
surfaces of the bones. Towards the outer part it consists of trans- 
verse fibres, which are fixed into the hollow on the inner surface of 
the external malleolus. 

The internal lateral or deltoid ligament (fig. 219) is attached by 
its upper or pointed part to the inner malleolus, and by its base to 
the astragalus, the os calcis, and the scaphoid bone, by fibres which 
radiate to their insertion in this manner :—The posterior (’) are 
directed to the hinder part of the inner surface of the astragalus ; 
the middle (*) pass vertically to the sustentaculum tali of the os 
calcis ; and the anterior (*), which are thin and oblique, join the 
inferior calcaneo-scaphoid ligament and the inner side of the scaphoid 
bone. The tendons of the tibialis posticus and flexor longus digi- 
torum are in contact with this ligament. 

The external lateral ligament (fig. 220) consists of three separate 
pieces, anterior, middle, and posterior, which are attached to the 
astragalus and the os calcis. The anterior piece (') is a short flat 
band, which is directed from the fore part of the malleolus to the 
side of the astragalus in front of the lateral articular surface. The 
middle portion (*) is flattened and descends from the tip of the 
malleolus to the outer surface of the os calcis, about the middle. 
The posterior (*) is the strongest, and is almost horizontal in direc- 
tion ; it is connected externally to the pit on the inner surface of 
the malleolus, and is inserted into the posterior part of the astra- 
galus behind the upper articular surface, extending to the groove 
for the flexor pollicis tendon. 

The posterior and middle fasciculi are placed beneath the peronei 
muscles. The middle part is but slightly in contact above with 
the synovial membrane of the ankle joint ; and both it and the 
posterior piece touch the synovial membrane between the astragalus 
and the os calcis. 

Dissection. Dividing the ligaments of the ankle joint, separate the 
astragalus from the bones of the leg, to see the osseous surfaces 
entering into the joint. 

The synovial membrane of the joint lines the capsule, and is 
simple in its arrangement. 

Articular surfaces. On the tibia there are two articular faces, one 
of which corresponds with the end of the shaft, and the other with 
the malleolus. On the fibula the surface of the malleolus which 
is turned to the astragalus is tipped with cartilage. 

The astragalus has a central articular surface, wider before than 


MOVEMENTS IN ANKLE JOINT, 709 


behind and trochlear-shaped, which touches the end of the tibia : 
and on its sides are articular impressions for contact with the 
malleoli, but the outer one is the largest. 

Movement. Only the movements of flexion and extension are per- Kinds of 
mitted in the ankle: in the former state the toes are raised towards ™°%"- 
the fore part of the leg; and in the latter, they are pointed towards 
the ground. 

In flexion the astragalus moves backwards so as to project behind ; Flexion, 
and all further motion is arrested by the meeting of the anterior moving 
edge of the tibia with that bone. ta 

The posterior ligament is stretched over the projecting head of state of 
the astragalus, and the posterior and middle parts of the external rae 


7 ‘ * 
Fig, 220. 


lateral, and the posterior piece of the internal lateral ligament, are 
made tense. 

In extension the astragalus moves forwards over the end of the Extension, 
tibia, and projects anteriorly. A limit to the movement is imposed moving 
by the meeting behind of the astragalus with the tibia. DME, 

The lateral ligaments are partly made tight as in flexion, for state of 
instance the anterior piece of the external, and the fore and middle "8*™°""s$ 
portions of the internal. . 

When the joint is half extended so that the small hinder part of slight lateral 
the astragalus is brought into the arch of the leg bones, a slight ne 
movement of the foot inwards and outwards may be obtained ; but 
if the foot is forcibly extended the portions of the lateral liga- 
ments, attached to the astragalus, prevent this lateral movement 
by their tightness. 


* External lateral ligament of the ankle (altered from Bourgery).—1. 
Anterior part. 2. Posterior part. 3. Middle part of the outer ligament. 
4, Interosseus of astragalus and os calcis, 5, External calcaneo-scaphoid 
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Dissection. The joits of the foot will be demonstrated by re- 
moving from both the dorsum and the sole all the soft parts which 
have been examined. Between the different tarsal bones bands of 
ligament extend, which will be defined by removing the areolar 
tissue from the intervals between them (fig. 221). 

It will be more advantageous for the student to clean all the 
ligaments before he proceeds to learn any, than to prepare only the 
bands of one articulation at a time. 

ARTICULATION OF THE ASTRAGALUS AND os CALCIS. These bones 
are kept together by two joints, and a strong interosseous ligament ; 
and there are also thin bands at the outer side and behind. 

The posterior ligament (fig. 221, a) consists of a few fibres be- 
tween the bones, where they are grooved by the tendon of the 
flexor pollicis; and the external ligament (b) is connected to the 


Fig. 221.* 


sides of the astragalus and os calcis, near the middle piece of the 
external lateral ligament of the ankle joint. 

The interosseous ligament (fig. 221, c) consists of strong vertical 
and oblique fibres, which are attached above and below to the 
depressions on the contiguous surfaces of the two bones. This 
band extends across the bones, and its depth is greatest at the 
outer side. 

In a subsequent stage of the dissection (p. 713) articular surfaces 
will be seen between the bones, viz., one behind the interosseous 
ligament, and one in front of it, with two synovial membranes. 

Movement. Under the influence of the weight of the body, as in 
standing, the astragalus moves down and in (not straight forwards) 
with flattening of the arch of the foot, so that its head projects 
against the calcaneo-scaphoid ligament. In this state the inter- 
osseous ligament is put on the stretch. 


* View of the dorsal ligaments of the tarsus. a. Posterior, b, external and 
c, interosseous ligaments between astragalus and os calcis. d. Astragalo- 
seaphoid. e, External calcaneo-scaphoid. jf. Internal, and g, upper calcaneo- 
cuboid ligaments. 4. Dorsal scapho-cuboid band. 7%, &, 2. Dorsal external 
middle, and internal scapho-cuneiform longitudinal bands. m. Dorsal trans- 
verse bands between the cuneiform and cuboid bones, 
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When the pressure of the leg is removed the astragalus is carried and when 

_ up and out by the tightened ligaments and muscles, and the arch Pressyte te 
of the foot is restored. 

_ ASTRAGALUS WITH THE SCAPHOID BONE. The head of the astragalus Astragalus 
18 received into the hollow of the scaphoid bone, and is united to it saeokatd 
by a dorsal ligament ; but the place of plantar and external lateral »°%¢ 
ligaments is supplied by strong bands between the os calcis and the 
‘scaphoid bone, which will be noticed below. 

The dorsal or astragalo-scaphoid ligament (fig. 221, d) is attached Dorsal liga- 
to the astragalus close to the articulation, and to the dorsal surface" : 
of the scaphoid bone: its attachments will be better seen when it 
is cut through. 

Dissection. The external ligament of the articulation may be seen To lay bare 
on the dorsum of the foot in the hollow between the os calcis and aes 
the scaphoid bone. Supposing the tendon of the tibialis posticus 
removed, the inferior ligament will be defined in the sole of the 
foot by cutting some fibro-cartilaginous substance from it. 

The inferior ligament (fig. 223, c) (calcaneo-scaphoid) is attached Inferior 
-behind to the fore part of the sustentaculum tali of the os calcis, “” 
and in front, to the hollow on the under surface of the scaphoid 
‘bone. In the upright posture of the body the tendon of the tibialis 
posticus is beneath it in the sole of the foot ; and on it the head of 
the astragalus rests. 

The external calcaneo-scaphoid (fig. 221, e) is placed outside the external 
head of the astragalus, and serves as a lateral ligament to the as- "S™°™ 
‘tragalo-scaphoid articulation ; it is about three-quarters of an inch 
deep. Behind, it is fixed to the upper part of the os calcis, between 
ithe articular surfaces for the euboid bone and astragalus ; and in 
front it is inserted into the outer side of the os scaphoides. 

‘A synovial membrane serves for this articulation, and sends back Synovial 
a prolongation to the joint between the fore part of the os calcis and *** 
the astragalus. 

Articular surfaces. The head of the astragalus has two articular Surfaces of 
faces ; a smaller, below, for the os calcis; and a larger one, elon- ?°"* 
gated tranversely and larger externally than internally, for the sca- 
phoid bone. The scaphoid bone is hollowed, and is widest exter- 
nally. 

Movement. The scaphoid moves down and in over the transversely Movement: 
elongated head of the astragalus, or up and out in the opposite 
direction. 

As the bone is forced downwards, the upper and external liga- state of 
ments of the joint are made tight ; and when the scaphoid is moved kp 
in the opposite way the strong inferior ligament is put on the 
stretch. 

THE OS CALCIS WITH THE CUBOID BONE. The ligaments in this 0s caleis | 

- - : with cuboid 
articulation are plantar and dorsal, the former being much the pone, by 
strongest ; and there is also an internal band. 

The dorsal ligament (fig. 221, g) (superior calcaneo-cuboid) is a dorsal, 
rather thin fasciculus of fibres, which is attached near to the con- 


tiguous ends of the os calcis and the cuboid bone ; it is sometimes 
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internal, 


and inferior 
ligaments. 


The last is 
strongest, 
and divided 
into two 
parts: 


superficial 
and 


deep band. 
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divided into two parts, or it may be situate at the outer border of 
the foot. 

At the inner side of the os cuboides is a stronger internal band 
(fig. 221, f) from the os calcis ; this is fixed behind to the upper: 
part of the os calcis, external to the band to the seaphoid bone, and 
in front to the contiguous inner side of the os cuboides. 

The inferior ealcaneo-cuboid ligament in the sole of the foot (fig. 
922) is much the strongest, and is divided into a superficial and a 
deep part :— 

The superficial portion, ligamentum longum plante (*), is attached’ 
to the under surface of the os calcis from near the posterior to the- 


anterior tubercle ; its fibres pass forwards to be connected with the 
ridge on the under surface of the cuboid bone ; but the most in- 
ternal are continued over the tendon of the peroneus longus muscle 
assisting to form its sheath, and are inserted into the bases of the. 
third and fourth metatarsal bones. 


The deep piece of the ligament (fig. 223, 6), seen on division of 
the superficial, extends from the tubercle and the hollow on the 
fore part of the under surface of the os calcis, to the cuboid bone 
internal or posterior to the ridge. 


* Plantar ligaments of the foot (Bourgery).—1. Long plantar lig 
2. Deep portion of the inferior ee ese 3. Hei ge 
peroneus longus muscle. 

+ View of the inferior ligaments of the tarsal bones. a. Lon 
b. Short or deep inferior calcaneo-cuboid ligament.  c. Hed ape phe 
scaphoid, d, Plantar transverse scapho-cuboid ligament. ¢. Dorsal inner 
scapho-cuneiform extending into the sole of the foot. jf. Plantar transverse 
ligament between the inner and middle cuneiform bones. g. Plantar trans- 
verse band between the cuboid and outer cuneiform. = 
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A simple synovial membrane belongs to the articulation. Bovis 

Articular surfaces. Both bones are flattened towards the outer * a MA 
part of the articulation ; but at the inner side the os calcis is pane, - 
hollowed from above down, and the os cuboides is convex to 
fit into it. 

Movement. In this joint the cuboid vere possesses two movements, Movement : 
viz. an oblique one, down and in, and up and out. 

In the downward movement the internal lateral and the upper state of 
ligament are made tight ; and in the upward, the calcaneo-cuboid 13": 
ligaments of the sole are stretched. 

TRANSVERSE TARSAL ARTICULATION (fig. 221). The joints of the Transverse 
astragalus with the scaphoid, and os calcis with the cuboid bone, ge 
form a transverse articulation across the foot in which the move- 
ments of inversion and eversion take place. 

In imersion the great toe is adducted; the inner border of the Inversion, 
foot is shortened, and is raised from the ground so that the sole 
looks inwards. 

The scaphoid bone passes down and in over the head of the movement 
astragalus, being approximated near to the inner malleolus; and °! °° 
the cuboid bone moves down and in on the os ealcis. The cunei- 
form bones are raised at the same time and contribute to the 
movement (p. 715). 

The ligaments connected with both joints on the dorsum of the state of 
foot are tightened. maker es 

In eversion the inner border of the foot descends and lengthens, Eversion: 
the outer border is raised, and the great toe is abducted from the 
middle line of the body. 

The same two tarsal bones are directed up and out, a the bones and 
cuneiforms sink. 

The ligaments in the sole of the foot of both joints now come ligaments, 
into use to prevent over movement. 

Dissection. Saw through the astragalus in front of the attachment Dissection. 
of the interosseous ligament between it and the os calcis, and 
remove the head of the bone for the purpose of observing the lower 
and outer calcaneo-scaphoid ligaments. 

Then the interosseous ligament uniting the astragalus and the os 
calcis is to be cut through, to demonstrate its attachments, the 
articular surfaces of the bones, and the synovial sacs (p. 710). 

Articular surfaces of the two hinder tarsal bones. There are two Surfaces of 
articular surfaces, anterior and posterior, to both the astragalus and ne 
the os calcis. The hinder one of the os calcis is convex trans- 
versely and the anterior is concave ; but sometimes the last is 
subdivided into two. The surfaces of the astragalus will have a ae astra- 
form exactly the reverse of that of the os calcis, viz. the hinder one 8°": 
concave and the anterior convex ; the anterior is seated on the head 
of the astragalus. 

Dissection. The calcaneo-cuboid joint may be opened to see the 
articular surfaces: and the student is to keep in mind that all the 
other articulations of the foot are to be opened for the like purpose, 
even should directions not be given. 
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Union of the ARTICULATIONS OF THE SCAPHOID BONE. The scaphoid bone articu- 
seaphoid ~—Jates in front with the three cuneiform bones, and laterally with 
the os cuboides. 
4othecunei- In the articulation with the cuneiform bones (fig. 221) there are 
sauinale ihree longitudinal dorsal ligaments (i, k, 1), one to each bone ; 
but the innermost is the strongest and widest, and extends round 
the inside of the articulation into the sole of the foot (fig. 223, e). 
The place of plantar bands is supplied by processes of the tendon 
of the tibialis posticus. 


synovial A synovial membrane (common of the tarsus) lines the articu- 

— lation, and sends forwards prolongations between the cuneiform 
bones. 

To the cu- In the articulation with the os cuboides there is a dorsal oblique 


boid bone : 


band of fibres (fig. 221, 2) between the contiguous surfaces of the 
bones ; a plantar transverse band (fig. 223, d), which is concealed 
by the tendon of the tibialis posticus; and a strong interosseous 
ligament. . 

synovial When the bones touch the surfaces are tipped with cartilage, 
aa and are furnished with a prolongation from the common synovial 
membrane of the tarsus. 


Union ofthe ARTICULATIONS OF THE CUNEIFORM BONES. These bones are united 
ecunellorm 


bones to one another by cross bands; and the external one articulates with 
the os cuboides after a similar manner. 

pt The three cuneiform bones are connected together by short trans- 

another, 


verse dorsal bands (fig. 221, x) between the upper surfaces. Similar 
plantar ligaments are wanting, except one between the two inner- 
most (fig. 223, f). There are also interosseous ligaments between 
the contiguous surfaces of the bones. Laterally there are articular 
surfaces between the bones, with offsets of the common synovial 


membrane. 
and with | Where the external cuneiform touches the cuboid bone the sur- 
hone: faces are covered with cartilage. A dorsal ligament (fig. 221, ») 


passes transversely between the two; and a plantar ligament 


(fig. 223, g) takes a similar direction. Between the bones there is 
also an interosseous ligament. 


ee This joint is furnished either with a distinct synovial sac, or with 
a prolongation of the common tarsal synovial membrane. 

Pe The synovial membrane of the articulations of the cuneiform 

gid. bones is common to many of the bones of the tarsus. Placed 


between the scaphoid and the three cuneiforms it sends one pro- 
longation forwards between the inner and middle cuneiform to the 
joints with the second and third metatarsal bones ; another, out- 
wards, to the articulation of the scaphoid with the euboid bone ; 
and sometimes a third to the joint between the external cuneiform 
and the os cuboides. 

Bese Articular surfaces. On the scaphoid are three articular faces, the 

; inner being rounded, and the other two flattened. The three cunei- 

forms unite in a shallow elliptical hollow, which is most excavated 
internally. 

Motion in 


haa Movement. The cuneiform bones glide up and out on the scaphoid 


LIGAMENTS OF TARSUS WITH METATARSUS. 715 


in inversion of the foot, and down and in in eversion; and the inner an4 ever- 
one moves more than the others in consequence of the shape of the 
articular surfaces, and the attachment to it of the tibialis anticus. 

When the bones pass down the dorsal ligaments are made tight : state of the 
and as they rise the interosseous and transverse plantar bands will Hse" 
keep them united. 

In standing and in progression these bones are separated some- and joints 
what from each other with diminution of the arch of the foot, and cron 
stretching of the transverse ligaments which connect them. 

ARTICULATION OF THE METATARSAL BONES. The bases of the four Union of 
outer metatarsal bones are connected together by dorsal, plantar, age 
and interosseous ligaments ; and where 
their lateral parts touch, they are covered Fig. 224.* 
with cartilage, and have offsets of a 


synovial sac. 


The dorsal ligaments (fig. 224) are small dorsal, 
transverse bands from the base of one 
metatarsal bone to the next. The plantar plantar, 


ligaments (fig. 222) are similar to the 
dorsal. The interosseous ligaments are 
short, transverse fibres between the conti- 
guous rough lateral surfaces: they may 
be afterwards seen by forcibly separating 
the bones. 

Lateral union. The four outer bones 
touch one another laterally ; the second 
metatarsal lies against the internal and 
external cuneiforms ; and the fourth is 
in contact internally with the outer cunei- 
form. Those articulating surfaces are 
covered with cartilage ; and are provided 
with synovial membrane, which is de- 
rived from the sacs serving for the articulation of jthe same four 
metatarsal with the tarsal bones. 

The metatarsal bone of the great toe, like that of the thumb, ig Great toe 
not united to.the others at its base by any intervening bands. pene 

The digital ends of the five metatarsal bones are united by the Anterior 
transverse metatarsal ligament ; this has been described in page 686. ee 

TARSAL WITH METATARSAL BONES. These articulations resemble the ated ee 
like parts in the hand, as there is a separate joint for the great toe, meas 
and a common one for the four outer metatarsals. 

Articulation of the great toe. The articular ends of the bones are pie: on 
incased by a capsule, and are provided with an upper and a lower © ; 
longitudinal band to give strength to the joint: the lower band is polar 

d 1:72. from rest : 
placed between prolongations from the tendons of the tibialis 


anticus and peroneus longus. 


A simple synovial membrane serves for the articulation. pias 


and interos- 
seous liga- 
ments. 


Lateral 
union : 


synovial 
sacs, 


* Dorsal ligaments uniting the tarsus to the metatarsus, and the metatarsal 
bones to each other behind (Bourgery). 
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Hob of The articular surfaces are oval from above down, curved inwards, 

bones. and constricted in the middle ; that of the great toe is excavated, 
and the other is convex. ; 

Motion up Movement. There is an oblique movement of the metatarsal bone 

and down, down and in and up and out, like that of the internal cuneiform 
with the scaphoid bone ; and this will contribute some motion to 
inversion and eyersion of the foot. 

and lateral = The joint possesses likewise slight abductory and adductory move- 


motion. 

ment. 
Joints of Articulation of the four outer toes. The three outer tarsal bones of 
ee ? uter the last row correspond with four metatarsals ;—the middle cunei- 


form being opposite the second metatarsal bone, the external 
cuneiform touching that of the third toe, and the os cuboides 
carrying the two outer bones. The bones in contact are tipped 
with cartilage, and have longitudinal dorsal, plantar, and lateral 
ligaments, with some oblique in the sole. 
dorsal liga- = The dorsal ligaments (fig. 224) are thin bands of fibres, which are 
iia more or less longitudinal as they extend from the tarsal to the 
metatarsal bones. Each metatarsal bone receives one ligament, 
except that of the second toe, to which there are three ;—the three 
bands to the second coming from all the cuneiform bones, one from 
each. The third bone obtains a ligament from the external cunei- 
form ; and the fourth and fifth have a fasciculus to each from the 
os cuboides. 

Plantar ligaments (fig. 222). There is one longitudinal band from 
each of the two outer cuneiform to the corresponding metatarsal 
bone ; but between the cuboid and its metatarsal bones there are 

only some scattered fibres. 
ee The /ateral ligaments are longitudinal ; they lie deeply between 
; the bones, and are connected with the second and third metatarsals : 
they will be better seen by cutting the transverse bands joining the 
bases of the bones. To the bone of the second toe there are two 
bands, one on each side :—the inner is strong and is attached to 
the internal cuneiform ; and the outer is fixed into the middle or 
the outer cuneiform bone. The metatarsal bone of the third toe is 
provided with one lateral slip on its outer side, which is inserted 
above into the external cuneiform bone. 
eee Oblique plantar ligaments. A fasciculus of fibres extends across 
from the front of the internal cuneiform to the second and third 
metatarsals ; and from the external cuneiform there is another slip 
to the metatarsal bone of the little toe. 
picts Sod Line of the articulation. The line of the articulation between the 
across the tarsus and metatarsus is zigzag, in consequence of the unequal 
foot. lengths of the cuneiform bones. To open the articulation, the 
knife should be carried obliquely forwards from the tuberosity of 
the fifth to the base of the second metatarsal bone ; then about two 
lines farther back for the union of the second metatarsal with the 
middle cuneiform; and finally, half an inch in front of the last 


articulation, for the joint of the internal cuneiform with the first 
metatarsal bone. . : 


plantar, 


— 


stretching of the fore part of the lateral ligaments, and by the 
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Two synovial membranes are present in these tarso-metatarsal Two syno- 
articulations. eel 

There is one between the cuboid and the two outer metatarsals, 
which serves for the adjacent lateral articular surfaces of the bones: 
this is not always separate from the following. 

The second is placed in the joint between the external and middle 
‘cuneiforms with their metatarsal bones (third and second), and is 
an offset of the common synovial membrane belonging to the 
articulation of the scaphoid with the cuneiform bones (p. 714): 
prolongations from it are furnished to the lateral articular surfaces 
of the second, third, and fourth (inner side) metatarsals. 

Articular surfaces. The osseous surfaces are not flat; for the Form of 
metatarsal bones are undulating, and the tarsal are uneven to fit ‘"® P" 
into the others. 

Movement. From the wedge-shaped form of the metatarsal bones Motion from 
a slight movement from above down is obtainable; and this is *?°Y°¢°"" 
greatest in the little toe and the next. 

In the little toe there is an abductory and adductory motion ; and with abduc- 
a small degree of the same exists in the fourth toe. ey pace 

Dissection. All the superficial ligaments having been taken away, geparate the 
the interosseous ligaments of the tarsus and metatarsus may be seen Pones- 
by separating forcibly the cuneiform bones from one another and 
from the os cuboides; the latter bone from the os scaphoides ; and 
the bases of the metatarsals from one another. The dissector will 
find that, in using force, the bones will sometimes tear sooner than 
the ligaments. 

METATARSUS WITH PHALANGES. These are condyloid joints, in Union of 
which the head of the metatarsal bone is received into the cavity mie 
of the phalanx. langes, by 

Each articulation has two lateral and an inferior ligament, as in two lateral 
the hand ; and the joint is further strengthened above by an ex- /siments, 
pansion derived from the tendons of the extensors of the toes. A 
distinct synovial membrane exists in each joint. 

In the articulation of the great toe there are two sesamoid bones, synovial 
which are connected with the inferior and lateral ligaments. oa 

All these structures are better seen in the hand, where they are 
more distinct ; and their anatomy is more fully described with the 
dissection of that part. (See page 322.) 

Surfaces of bone. The metatarsal bone has a rounded head, which Form of 
is longest from above down, and reaches farthest on the plantar i a5 


-surface. On the end of the phalanx is a cup-shaped cavity. 


Movement. In this condyloid joint as in the hand, there is angular Kina of 
motion in four different directions, with circumduction. TAOUOR: 

Flexion and extension. When the joint is bent the phalanx passes Bending F 
under the head of the metatarsal bone ; and when it is extended ine, es 
the phalanx moves back beyond a straight line with the metatarsal 
bone. 

A limit to flexion is set by the meeting of the bones, by the stats of 
Wgaments : 


extensor tendon; and to extension, by the tightness of the inferior, 
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and the hinder part of each lateral ligament, and by the flexor 


tendons. 
lateral Lateral movement. The phalanx passes from side to side across 
motion: —_ the end of the metatarsal bone. Its motion is checked by the lateral 


ligament of the side from which it moved, and by the contact with 
the other digits. 


circular Circumduction, or the revolving of the phalanx over the rounded 
qoanion head of the metatarsal bone, is least impeded in the great toe joint ; 
limited. but these movements in the foot are not so free as in the hand. 


ARTICULATIONS OF THE PHALANGES. There are two phalangeal joints. 
to each toe, except the first. 
Union of the Ligaments similar to those in the metatarso-phalangeal joints, viz., 
phalanges, two lateral and an inferior, are to be recognised in these articula- 
tions. The joint between the last two phalanges is least distinct ; 
and oftentimes the small bones are immoveably united by osseous. 
substance. These ligaments receive a more particular notice with 
the dissection of the hand (p. 323). 


synovial A simple synovial membrane exists in each phalangeal articulation. 

asad a Articular surfaces. In both phalangeal joints, the nearest phalanx 

ohne presents a trochlear surface; and the distal one is marked by two 
lateral hollows or cups with a median ridge. 

Kind of Movement. Only flexion and extension are permitted in the two 

TROHSL; phalangeal joints of the toes, as in the hand. 

movement In flexion the farther phalanx glides under the nearer; and in 

of bone, —_ extension the two are brought into a straight line. 

state of The bending is checked by the lateral ligaments and the extensor 


ligaments. tendon; and the straightening is limited by the inferior ligament 
and the flexor tendons. 
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TABLE OF THE ARTERIES OF THE LOWER LIMB. 
-, § Superior 
Eetenal pudie . ftenion 
superficial epi- 
gastrie 
superficial cir- 
cumflex iliac Ascending 
External circumflex . { descending 
transverse. 
Muscular 
: . articular 
internal circumflex oo : 
ascending . ole 
transverse . : i final branches. 
= Profunda . 
a first perforating 
> 
“Sh second perforating . nutritious. 
> 
fe third perforating 
i 
a terminal branch. 
ie Muscular 
ps! : Superficial 
Z Anastomotic deep branch. 
=} 
5 Muscular i 
upper interna ch 
SI upper extorial - articular 
lower interna ke 
lower external articular 
azygos articular 
sural. 
Recurrent 
cutaneous 
muscular 
internal malleolar 
external malleolar 
articular 
Anterior tibial . tarsal PT 
Popliteal . metatarsal . seous, 
first interosseous 
communicating 
to deep arch . Ke ‘ 
+ th, o great toe and 
digital - half the next. 
Muscular 
Peroneal . .4 nutritious to fibula 
anterior peroneal. 
nutritious to 
tibia 
; communicating 
Posterior tibial DR 
internal plantar 
Muscular 
Muscular 
external plantar posterior perfor- 
ating 


plantar arch _. ¥ digital, for three 
toes and a half’ 
anterior perfor- 


ating. 


N.B. The branches of the internal iliac artery which end in the limb, will be found in the tabl 


of the arteries of the abdomen. 
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TABLE OF THE VEINS OF THE LOWER LIMB. 
Muscular 
External plantar 
plantar arch 
internal plantar 
ha aes articular 
Posterior tibial communicating 
to saphenous 
nutritious ’ 
( aa aa pero- 
nea 
peroneal . 7 muscniar 
nutritious. 
Communicating ee 
to deep arch . half the next. 
interosseous 
miatintanaal Three interos- 
Anterior tibial . iad 
j tarsal 
/ Popliteal malleolar 
~ | communicating 
to saphenous 
muscular 
recurrent. 
Branch from dor- 
2 sal arch of foot 
pica plantar 
3 External saphenous .~ veins from outer 
Fa side of os calcis 
os cutaneous in the 
$s leg. 
"E sural 
to articular 
2 muscular, 
3 
E Superficial 
= Anastomotic . cee branch. 
oO 
& | Muscular 
B Terminal branch 
cS) first perforating 
Bs second perforating . Nutritious. 
5 third perforating. : 
> | Profunda . : Ascending 
ef External circumflex , 4 transverse 
a descending 
ra . Muscular 
& - 
E Internal circumflex . axtioular 
o 
= Branch from dorsal arch of the 
foot 
plantar 
veins about os ealcis 
| ee, with posterior 
and anterior tibial 
Internal ae communicating with deep veins 
phenous. of thigh 
cutaneous from outer and inner 
parts of thigh 
external pudic 


superficial epigastric 
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superficial circumflex iliac. 


Posterior per- 
forating 
digital from 
three toes and 
a half 
anterior per- 
forating. 


Nerves of the Lumbar Plexus in the Limb. 


Nerves of the Sacral Plexus in the Limb. 
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TABLE OF THE NERVES OF THE LOWER LIMB. 
1. external {Puttin 
Sel branches, 
to obturator trunk 
Accessory to pectineus 
to hip joint. 
to obturator externus 
to articulation 
Sarnia To gracilis 
2. Obturator Aah ies | Museular . es adductor longus 
superficial divi- _ 
Slon : - | to plexus in the 
thigh and artery 
To adductor bre- 
deep division . vis and magnus 
articular. 
tee : ( To sartorius 
Museular . (to pectineus. 
Superficial por- 
Se t . | middle cutaneous 
ee cuta- — Anterior and inner branches. 
3. Anterior we 7 
eroral: .. To rectus 
Muscular to vastus externus-—articular 
to vastus internus and crureus . articular. 
deep part . : 
internal saphe- ess to plexus over patella 
nous - x to leg and foot. 
4, Branch ) 
of genito- ;- To integuments. 
erural j 
; Inferior gluteal 
1. a inferior pudendal 
he cutaneous to gluteal region, thigh, and leg. 
Artieular to hip 
to hamstrings. 
Articular 
cutaneous 
peroneal communicating 
recurrent articular 
external pop- ‘ 
liteal : -\ musculo-euta- ( To peronei 
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CHAPTER X. ' 
DISSECTION OF THE EYE. 


———_ o— —— 


Tuer eyeball is the organ of vision, and is lodged in the orbit. 
Supported in that hollow on a mass of fat, it is surrounded by 
muscles which impart movement to it ; and a thin membrane (tunica 
vaginalis oculi) isolates the ball, so as to allow free movement. 

Two lids protect the eye from external injury, and moderate the 
degree of light admitted into the interior ; and the anterior or ex- 
posed surface is covered by a mucous membrane (conjunctiva). 

Directions. In the absence of specimens of the human eye, the 
structure may be learnt on the eye of the ox or pig. Let the stu- 
dent procure half a dozen eyes of the ox for the purpose of dissec- 
tion. One or two shallow basins will be needed ; and some wax or 
tallow in the bottom of one, or in a deep plate, may be useful. 

Dissection. To see the general form of the ball of the eye, and 
the outer surface of the external coat, the attachments of the differ- 
ent muscles are to be taken away ; and the loose mucous membrane 
is to be removed from the front. 

The ball of the eye (fig. 225) is roundish in form and consists of 
two parts, which differ in appearance, viz., an opaque posterior por- 
tion, forming five-sixths of the whole, and a smaller transparent 
piece (cornea) in front ; these two parts are segments of different- 
sized spheres, the anterior belonging to the smaller sphere. To the 
back of the eye the optic nerve is attached, rather to the inner side 
of the axis of the ball; and around it nutritive vessels and the 
nerves enter. 

The antero-posterior diameter of the ball amounts to nearly an 
inch (,%ths), but the transverse measures an inch. 

The organ of vision is composed of central transparent parts, with 
enclosing membranes or coats. The coats, posited one within another, 
are named sclerotic, choroid, and retina. The transparent media in 
the interior are likewise three, viz., the lens, the aqueous lumour, 
and the vitreous body. 

Dissection. To obtain a general idea of the structures to be dis- 
sected, the student may destroy one eyeball by cutting through it 
circularly : he will then be able to recognise the arrangement of 
the parts mentioned above, with their strength and appearance ; 


and will be better prepared to follow the directions that are after- 
wards given. 


CHARACTERS OF FIBROUS COAT. 


FIBROUS COAT OF THE EYEBALL. The outer casing of the eye con- 
sists of an opaque hinder part called sclerotic, and of an anterior 
“transparent portion, the cornea. 

The scLERoric (cornea opaca) is the firm, whitish, and opaque 

portion of the external stratum of the eyeball, which supports the 
“more delicate structures within. 

Dissection. To examine the inner and outer surfaces of this layer 
it will be necessary to cut circularly with a scissors through the 
cornea close to the sclerotic, and to remove the cornea from the 
‘front of the eyeball ; on piercing the cornea the aqueous fluid escapes 


from the containing chamber. The other structures may be then 
abstracted from the interior of the sclerotic covering, and may be 
set aside with the cornea for subsequent use. 

The sclerotic tunic of the eye (fig. 225, a) is bell-shaped, and 
extends from the entrance of the optic nerve to the margin of the 
cornea, forming about five sixths of the ball. 

At its back, and a little to the inner side of the centre (one tenth 
of an inch), the optic nerve (/) is transmitted through an aperture 
in it: this opening decreases in size from without inwards, and is 
ribriform when the nerve is drawn out—the lattice-like condition 


‘\* Diagram of a horizontal section of the eyeball. a. Outer or sclerotic coat, 
ahd d, the cornea. 6, Middle or choroidal coat. m. Ciliary ligament.  s. 
Ciliary process. e. Ciliary muscle, and f, iris. c. Inner coat or retina, con- 
tinuous with the optic nerve behind, with a dark layer outside it. g. Lens. 
t. Suspensory ligament of the lens. A. Vitreous body. m. Hyaloid mem- 
brane. 4. Posterior chamber. 0. Canal of Petit. 7, Sinus circularis iridis. 
J. Optic nerve. The dotted line through the centre is the longitudinal axis of 
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being due to the bundles of fibrous tissue between the funiculi of 
the nerve. Small apertures for the passage of vessels and nerves - 
are situate around the optic nerve ; and there are others for vessels . 
at the front and centre of the ball. Anteriorly the sclerotic is con- 
tinuous with the transparent cornea. 

On the outer surface this coat is smooth, except where the muscles 
are attached ; on the inner aspect it is of a dark colour with flocculi 
of fine areolar tissue (membrana fusca) uniting it to the next coat, 
and with the ends of ruptured vessels and nerves. 

The sclerotic covering is thickest at the back of the eyeball, but 
it becomes thinner and whiter about a quarter of an inch from the 
cornea, where it is visible as the “white of the eye.” Where it 
joins the cornea it becomes again somewhat thickened. In its sub- 
stance near the union with the cornea is a small flattened venous. 
space, the canal of Schlemm (sinus circularis iridis) (fig. 233, ”). 

Structure. The sclerotic coat is formed of layers of white fibrous. 
tissue, collected into bundles, with a fine network of yellow or 
elastic fibres. In it are scattered nucleated cells, fusiform in shape, 
or possessing rays, and some with pigment. Though interlaced 
with one another, the fibres have rather a longitudinal direction to- 
wards the back of the ball, and a transverse one at the outer surface 
near the cornea. Only a few vessels ramify in the membrane, and 
end in capillaries with large meshes. The presence of nerves in it 
is a subject for inquiry. 

Cornea (fig. 225, d). This firm transparent membrane (cornea 
pellucida) forms about one sixth of the eyeball, and measures about 
half an inch transversely, but rather less from above down. Its. 
shape is circular ; though, when viewed in front, it appears largest . 
in the transverse direction, in consequence of the opaque sclerotic 
structure encroaching further on it above and below than on the: 
sides. 

It is convex anteriorly, but concave posteriorly ; and it is »5th 
to 3!5th of an inch in thickness. Its anterior is of rather less extent 
than its posterior surface. At the circumference it is thinned, and 
is blended with the sclerotic coat by continuity of tissue. Sup- 
ported by the aqueous humour, it deflects the light transmitted to 
the eye, and influences by its greater or smaller convexity degrees. 
of sight at different distances. . After death it becomes flaccid from 
the transudation of the aqueous humour ; or, if the eye is immersed 
in water, it is rendered opaque by infiltration of the tissue by that 
fluid. 

Structure (fig. 226). The cornea is laminar in texture. It is con- 
structed of a special thick part called cornea proper: in front of: 
this is the conjunctiva, and behind is the membrane of Demours. 

The cornea proper, A (lamellated commea), is made up of a series 
of superposed layers, about sixty in number, which join one another 
at numerous points, and cannot therefore be detached for any dis- 
tance. The lamine are formed of fibres, continuous with those of 
the sclerotic, and are flattened into membranous layers, arranged. 
one over another. This structure possesses great toughness ; and. 


STRUCTURE OF CORNEA. . 725 


its transparency is destroyed by disturbance of the position of the 


at) 


strata. The tissue when boiled gives chondrin. 


Between the corneal layers are flattened irregular spaces, which Comeal 
spaces, 


. Jom freely with one another ; and these intervals are occupied by 3pa‘cells, 


nucleated stellate cells, called corneal corpuscles. 


In the healthy condition bloodvessels do not permeate it, but Hae ash 
NOOG-Ves- 


» Cease in capillary loops at the circumference. Nerves ramify in it, seis. 
after losing their opacity at the circumference: they are said to Nerves, 


- of Demours—consists of a basement layer covered by epithelium. 


form a subepithelial plexus on the anterior surface, from which 
varicose fibrils are prolonged amongst the pieces of the epithelium. 
The membrane at the back of the cornea (fig. 226)—membrane Layer be- 
hind eornea. 
The basement layer, © (posterior elastic lamina, Bowman), may be Basement 
peeled off after a cut has been made across the cornea. It is dense, *¥*> 
hard and elastic, measuring ~-th to ;2.,th of an inch in thick- 


e * * = 3 0 0 0 . 2 Qo ) 0 
ness ; it is very brittle, tearing readily when 


- an attempt is made to separate it, and curls Fig. 226.* 


. maceration. 


» coats. 


up when it is free, with the attached surface ot sisesaasil 
innermost. Though very elastic, the struc- 8+ - 

ture is destitute of fibres. It is always c 
transparent, and remains so after boiling, : 
after the action of acids, and even after - characters ; 


attachment 


At the edge of the cornea this lamina 
at margin ; 


breaks up into processes (“pillars of the 
iris”) which blend with the outer margin of 
the iris, and with the sclerotic and choroid 


= has an epi- 


A laminar epithelium, G, like that on serous Ghanian 


membranes, clothes its free surface (fig. 226). 


The conjunctiva in front of the cornea (fig. - Conjunctiva, 


' 226) consists chiefly of epithelium cells, SS 


» stratum. 


though there is a subjacent basement-like 


The basement layer, B (ant. elastic lamina, 
Bowman), is transparent, and only from 
sdopth to =55th of an inch thick. It seems 
to be a somewhat hardened piece of the 


' Basement, 
layer 


- cornea, without corneal spaces and cor- 


. situate within the sclerotic, and is formed chiefly of blood-vessels 


puscles. From it fine threads are prolonged into the proper corneal 
layers, as in the woodcut. 

The epithelium, D, is formed of three or four layers of scales, the has an epi- 
deeper being columnar, but the superficial laminar in form. ee: 


Vascutar Coat or THE EYEBALL (fig. 229). The next covering is Phorotds cca 
1S vascular. 


* Vertical section a of the cornea.—b. Basement layer of cornea, with d, 
the conjunctival epithelium on it. c. Oblique fibres from it to the layers of 
the cornea. e¢. Basement lamina, with f, epithelium on it of the mem- 
brane of Demours. a. Surface view of the epithelium of the membrane of 


Demours. 
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and pigment cells: the muscles in the interior of the ball are con-- 
nected with it. 

It is constructed of three parts: a posterior (choroid) correspond- - 
ing with the sclerotic ; an anterior (iris) opposite the cornea ; and. 
an intermediate ring (ciliary muscle) on a level with the union of © 
the sclerotic and cornea. 

Dissection. Supposing the cornea of an eye cut through circularly, . 
as before directed (p. 723), it will be necessary to take away the - 
sclerotic to lay bare the choroid coat. With the point of the scalpel, . 
or with a shut scissors, detach the fore part of the sclerotic from the - 
front of the choroid by breaking through a soft whitish structure - 
uniting them. Then, the eye being put into water, the outer coat 
is to be removed by cutting it away piece-meal with a scissors ; in 
taking it off the slender vessels and nerves beneath are to be pre-- 
served. The white ring around the eye in front, which comes into 
view during the dissection, is the ciliary muscle. 

For the purpose of obtaining an anterior view of the ciliary pro- 
cesses, which are connected with the anterior termination of the cho- - 
roid coat, let the cornea be removed as before on another eyeball. . 
Detach next the fore part of the sclerotic from the choroid ; and 
after two or three cuts have been made in it towards the optic nerve, . 
the resulting flaps may be pinned out, so as to support the eye in an 
upright position. On removing with care the iris, taking it away: 
from the centre towards the circumference, the ciliary processes be- 
neath will be displayed. A posterior view of the processes may be - 
prepared on another ball by cutting through it circularly with a 
scissors, about one-third of an inch behind the cornea, so that the 
anterior can be removed from the posterior half; on taking away 
the portion of the vitreous mass adherent to the anterior part of the 
ball, and wiping off the pigment from the back of the iris, the small 
processes will be made manifest. By means of this last dissection . 
the interior of the choroid coat may be seen. 

If a vertical section is made of another eyeball, it will show the- 
ciliary processes in their natural position, and will demonstrate the- 
relative situation of all the parts. This section, which is made with 
difficulty, should be attempted in water with a sharp large knife, 
and on a surface of wax or wood, after the cornea and sclerotic - 
have been cut with a scissors. When the eye has been divided, the » 
halves should remain in water. 

The cHorow coat (fig. 225, b) is a thin membrane of a dark colour 
and extends from the optic nerve to the fore part of the eyeball. 
When viewed on the eye in which the ciliary muscle is entire, it 
appears to terminate there ; but it may be seen in the other disgec- 
tions to bend inwards behind that muscle, and to end in a series of 
projections (ciliary processes) behind the iris. 

This covering is rather thicker and stronger behind than in front. 
It is supported at the bottom of the eyeball by its close connection . 
to the sclerotic coat, and in front by the ciliary muscle. Posteriorly 
it is pierced by around aperture for the passage of the optic nerve; 
and anteriorly it is united with the iris. a 


' 
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The outer surface (fig. 229) is flocculent, and is covered by the outer sur- 
remnants of a thin membranous layer (membrana fusca, supra-cho- #¢¢ 7's! 
roidea) between it and the sclerotic coat : on it may be seen small 
veins arranged in arches, and the ciliary arteries and nerves. The 
inner surface is. smooth, and touches the thin dark pigmentary layer inner 
of the retina (fig. 225). ca 

The ciliary processes (fig. 227, b) are solid projections on the inner Ciliary pro- 
surface of the choroidal coat, and are arranged in a circle. About °*S° 
85 in number, they lie side by side, and consist of larger and position, 
smaller eminences ; at their inner extremity they are united by two kinds; 


° small 
transverse ridges. and large. 


About 545th of an inch in length, they increase in depth internally, Connections 


ets ; ae ipa Pants * with parts 
and projecting around the lens, bound circumferentially by their free "thi 


ig. 228.+ 


ends the space (fig. 225, 7) (posterior chamber) behind the iris. In 
front they correspond with the back of the iris towards their inner 
end, but are separated from it by pigment ; and behind they are 
closely connected with the membrane (¢) (suspensory ligament) 
on the front of the vitreous body, and fit into hollows between 
eminences on the anterior surface of that membrane. 

Structure. The choroid coat and its ciliary processes are formed Structure of 
principally of bloodvessels. Ramified pigment cells make up most “°° 
of the rest of the coat. 

The stroma or web of the choroid is formed by the outrunners of Its stroma, 
special pigment cells (fig. 228, ©) which unite together, and con- 
struct, with fine areolar tissue, a fibrous network. Its meshes are 
finer towards the inner than the outer surface of the choroid. On 


* Inner view of the front of the choroid coat with its ciliary processes, and 
the back of the iris. «. Anterior piece of the choroid coat. 0. Ciliary pro- 
cesses. ¢. Iris, d. Sphincter of the pupil. ¢, Bundles of fibres of the dilator 
of the pupil. 

+ Pigment cells of the eyeball (Kolliker).—a, Ramified pigment cells of 
the choroid coat. xB. Front view of the hexagonal cells of the pigmentary 
membrane. 
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the exterior and interior of the fibrous web the vessels ramify, with 
the following difference in their arrangement. 

At the outer part (fig. 229) the larger branches of both arteries 
and veins are situate ; and the veins (2) form curves (vasa vorticosa) 
as they end in four or five chief efferent trunks. In the interspaces 
of the vessels are the ramified pigment cells (fig. 228, 4), which 
contain a nucleus and molecular grains of dark brown colouring 
matter. At the inner part of the choroid the vessels form a net- 
work of capillaries without pigment cells, and with meshes smaller 
than elsewhere, whose interstices are rather less towards the back 
than the front of the eyeball: this part of the choroidal coat is 
described sometimes as a separate layer (tunica Ruyschiana). 

In the ciliary processes there is a similar texture of ramified 
bloodvessels though with larger capillary meshes than in the 


choroid ;~ and the intermixed pigment cells lose their colouring 
matter towards the free ends. 

CILIARY MUSCLE (fig. 229). In the eye from which ‘the sclerotic 
coat has been removed, the white band of the ciliary muscle (e) 
(annulus albidus), may be seen in its natural position outside the 
front of the choroid coat. 

It consists of unstriated fibres, and forms a grayish layer, about 
jth of an inch wide, on the surface of the choroid coat (fig. 229, e): 
there are two sets of fibres in it, radiating and circular = voi 

The radiating or superficial, arise in front from the sclerotic coat 
(fig. 225, a), and the fibres of the posterior elastic layer of the 


* View of the front of the choroidal coat and iri i 
al coat ¢ ris—external surface (Zinn), 
—a. Sclerotic, cut, and reflected. 6. Choroid coat. c. Iris. d. Coenke: : 


Radiating fibres of ciliary muscle. f. Ciliar iliary arte 
scle. f. y nerves, and i 
between the two outer coats. . Veins of the choroid host ita pr 
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cornea ; its fibres are directed backwards, and are inserted into the 
choroid coat opposite to, and rather behind the ciliary processes. 
The nerves to the iris pierce it. 

The circular fibres.(ciliary ligament, fig. 229, d) are internal to circular 
the radiating, and form a ring about {oth of an inch wide around PORE 
the edge of the iris: they are not attached to the sclerotic or the 
comea, 

Use. The radiating fibres of the muscle draw forwards the fore Action. 
part of the choroid coat, and the ciliary processes, and thereby 
relax the suspensory ligament of the lens. The circular fibres are 
said to compress the outer part of the lens. 

The iris (fig. 229, ¢) is a vascular and muscular structure, about Iris is vas 
half an inch in diameter, whose vessels are continuous with those ee 
of the choroidal coat. Its position and connections may be observed 
in the different dissections that have been prepared. 

Placed within the ring of the ciliary muscle, itis suspended in front Situation. 
of the lens (fig. 225, f), and is pierced by an aperture for the trans- 
mission of the light. It is circular in form, is variously coloured Form. 
in different persons, and is immersed in the aqueous humour. By 
its circumference it is connected with the choroid coat and the Attach- 
posterior elastic layer of the cornea. The anterior surface is free pape 
in the aqueous humour, and is marked by lines converging towards surface 
the pupil. The posterior surface is covered with a thick layer of posterior. 
pigment (fig. 225), to which the term wvea has been applied. 

The aperture in it (fig. 229) is the pupil of the eye ; this is The central 
slightly internal to the centre, and is nearly circular in form, but Dee: 
its size is constantly varying (from ,1,th to 4 of an inch) by the 
contraction of the muscular fibres, according to the degree of light 
acting on the optic nerve. 

Membrane of the pupil. In the fetus the aperture of the pupil is emma 
closed by a vascular transparent membrane, which is attached to Mr acca 
the edge of the iris, and divides into two distinct chambers the 
space in which the iris is suspended. The vessels in it are con- Situation ; 
tinuous behind with those of the iris and the case of the lens. 

About the eighth month the vessels become impervious, and at the time of dis- 
time of birth only fragments of the structure remain. i ab 

Structure (fig. 227). The stroma of the iris is composed of fibres ds eae 
of areolar tissue, arranged circularly at the circumference, and as eee ore 
radiating bundles passing like rays towards the pupil. In it are 
involuntary muscular fibres, both circular and radiating, together 
with pigment cells. Vessels and nerves ramify through the tissue. 

Muscular fibres. The sphincter of the pupil (fig. 227, d) is a narrow Musoular 
band about ;!;th of an inch wide, which is close to the pupil, on ephineees 
the posterior aspect of the iris. The dilator of the pupil (e) is said ana dilator 
to begin at the outer border of the iris, and to consist of bundles of of pupil. 
fibres which join one another, and end internally in the sphincter. 

Action. Enlargement of the pupil is effected by shortening of the oh they 
radiating fibres; and diminution, by contraction of the circular ° 
ring. The movements of the iris are involuntary and regulate the 


admission of light into the ball. 
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The pigment cells are spread out in the stroma, and are disposed’ 
also on both surfaces. In the stroma they are ramified and irre- 
gular, as in the choroid (fig. 228, 4), and may contain yellow, 
brown, or very dark pigment. On the front they are ovalish or 
rounded, but still ramified; and behind, where there is a thick 
layer (uvea), the cells are round without outrunners, and are filled! 
with granules. The colour of the iris is dependent upon the tint, 
and the position of the pigment. 

The arteries of the iris (fig. 230, ®) have a looped arrangement : 
they are derived chiefly from the long and the anterior ciliary 
branches (d), but some come 
from the vessels of the ciliary 
processes. On arriving at the 
ciliary muscle the long ciliary 
arteries form a circle (e) around 
the margin of the iris; from 
this loop other anastomotic 
branches are directed towards: 
the pupil, near which they join 
in a second arterial circle (f). 
From the last circle capillaries 
run to the pupil, and end in 
veins. 

The veins resemble the arte- 
ries in their arrangement in 
the iris, and terminate in the 
veins of the choroidal coat. 

The nerves of the iris (figs. 
230, a) divide into branches, 
which communicate, and extend towards the pupil ; they are with- 
out dark outline, and their ending is not known. 

CILIARY VESSELS AND NERVES (fig. 229). The ciliary arteries are 
offsets of the ophthalmic (p. 46), and supply the choroid, the ciliary 
processes, and the iris. They are classed into posterior and anterior,, 
and two of the first set are named long ciliary ; but they will not 
be seen without a special injection of the vessels of the eye. 

The posterior ciliary branches (g) pierce the sclerotic coat around 
and close to the optic nerve, and running forwards on the choroid, 
enter its substance at different points. 

Two of this set (long ciliary) are directed forwards, one on each 
side of the eyeball, and form a circle around the iris in the ciliary 
muscle, as before explained. In the ball the outer one lies rather 
above, and the inner, rather below the middle. 

The anterior ciliary arteries, five or six in number, are smaller 
than the posterior, and arise at the front of the orbit from muscular 


* Distribution of the nerves and vessels of the iris. a. Half of the 
iris representing the nerves. a. Nerves entering the membrane, and 
uniting in a plexus, 6, within it (Kélliker). 3. Half of the iris with a plan 
of the vessels. d@. Ciliary arteries. ¢. Arch of vessels at the outer edge of 
the iris. jf. Inner circle of vessels in the iris. g. Sphincter of the iris, 
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branches (p. 46) ; they pierce the sclerotic coat about a line behind 

the cornea, supply the ciliary processes, and join the circle of the 

long ciliary vessels. In inflammation of the iris these vessels are 

enlarged, and offsets of them form a ring around the cornea. 

The posterior ciliary veins (fig. 229) are commonly four in number, Posterior 
P . Ciliary veins >, 

and the branches entering these trunks form arches (h) (vasa vorti- 

cosa) on the surface of the choroid coat: they perforate the sclerotic 

layer at separate points, midway between the cornea and the optic 

nerve, and end in the ophthalmic vein. 

Anterior ciliary veins begin in a plexus within the ciliary muscle, anterior 
and accompany the arteries through the sclerotic to end in the oph- oe , 
thalmic : they communicate with the venous space of the sinus cir- e 4 
cularis iridis (p. 724). 

The ciliary nerves (fig. 229, f) are derived from the lenticular Ciliary 
ganglion, and the nasal nerve (p. 95). Entering the back of the ™Y°* 
eyeball with the arteries, they are continued with the vessels between 
the sclerotic and choroid, nearly as far as the ciliary muscle: at 
this spot the nerves send offsets to the cornea, and piercing the 
fibres of the ciliary muscle, enter the iris, but their manner of ending 
is unknown. Offsets from the nerves supply the ciliary muscle and end in iris 
the choroid. : el a 

CHAMBER OF THE AQuEous Humour (fig. 225). The space between gpace con- 
the cornea in front and the lens behind, in which the iris is suspended, eae 
contains a clear fluid named the aqueous humour. In the fetus Y 
before the seventh month this interval is separated into two by the 
iris and the pupillary membrane, but in the adult it is only partly is partly 

ee 5 E divided into 
divided, for the two communicate through the pupil. The boun- two py the 
daries of the two chambers may be seen in the eye on which a ®%. 
section has been made. 

The anterior chamber is the larger part of the space; it is limited Anterior 
in front by the cornea, and behind by the iris. pa 

The posterior chamber (7) is a narrow interval behind the iris at Posterior; 
the circumference, which is bounded in front by the iris ; behind ee 
by the lens capsule, and by a piece of the membrane (suspensory  ~ 
ligament of the lens) on the front of the vitreous humour ; and at 
the circumference by the ciliary processes. ? 

The aqueous humour is quite transparent, and consists nearly of Aqueous 
pure water. A small quantity of chloride of sodium, with some i 
extractive matter, is in solution in it. 

Tue Retina (fig. 225, ¢). This layer (tunica nervea) is in part Retina con- 

° : . . . tinuous with, 
continuous with the optic nerve, and is the most delicate of all the ontic nerve. 
coats of the eyeball. On it the image of objects is formed in the 
bottom of the eye. 

Dissection. The retina can be satisfactorily examined only on an Dissection 
eye which is obtained within forty-eight hours after death. To Ca 
bring it into view on the eyeball in which the choroid coat was 
dissected, the choroidal covering must be torn away carefully with 
two pair of forceps, whilst the eye is immersed in water or spirit. 

The retina is the most internal of the three concentric strata in Situation in. 
the globe of the eye, and is situate between the choroid coat and eb: 
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the transparent mass (vitreous) in the interior. It is moulded upon, 
and supported by the vitreous body ; and its form is that of a 
segment of a sphere, with a large aperture in front. Beginning 
behind at the optic nerve (fig. 225, c), the thin layer extends forwards 
to the ciliary processes (their outer extremities), where it ends in a 
wavy border—the ora serrata. 

Where the retina ceases in front, a thin gray layer (ciliary part 
of the retina) composed of elongated nucleated cells, which are not 
nerve elements, is continued on as far as the tips of the ciliary pro- 
cesses (fig. 233, 7) on which it ends, 

The retina is of a pinkish gray colour, and is semitransparent 
when fresh, so that an image can be seen on it when the two 
external coats of the eye have been removed; but it soon loses 
this translucency, and is moreover rendered opaque by the action 
of water and other substances. Its thickness is greater at the pos- 
terior than the anterior part of the eyeball, being 25th of an inch 
in the former, and ;4>th in the latter situation. 

On the outer surface of the dissected retina are some fine frag- 
ments of a structure (Jacob’s membrane) to be noticed presently, 
which float in the fluid in which the preparation may be placed. 
The inner surface is smooth ; it is covered with folds in a pre- 
paration of an eye cut in two, but these are accidental, in consequence 

of the membrane having lost its proper 
Fig. 231.* support. At the spot where the optic 
= nerve expands (porus opticus) is the 
central artery of the retina (fig. 231). 

In the interior of the human eye, 
in the axis of the ball, is a slightly 
elliptical yellow part (fig. 231), th 
of an inch in diameter, which is named 
the yellow spot (limbus luteus of 
Sémmerring). Almost in the centre 
of that spot is a minute hollow, the 
fovea centralis, which appears black in 
consequence of the thinness of the wall 
allowing the dark pigment outside to be seen. 

Structure (fig. 232). In the retina are layers or strata with blood- 
vessels : viz., an inner (*), composed of nerve elements ; an outer 
(*) (Jacob's membrane), formed of peculiar bodies ; and an inter- 
mediate or granular layer (*) ; and outside all is a pigmentary stratum. 
Passing through the layers of the retina except Jacob’s and the pig- 
mentary, are minute threads—fibres of Miiller. 

The layer of nerve substance (°) is made up of nerve fibres, and 
of a molecular matrix containing different-sized nerve cells; these 
constituents have the following arrangement :— 

The tubules of the optic nerve (/), having become solid in texture 


* Objects on the inner surface of the retina. In the centre of the ball is 
the yellow limbus luteus, here represented by shading ; and in its middle the 
dark spot. To the inner side is the nerve, with its accompanying artery 
(SGmmerring). : 
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and gray in colour from the absence of the white substance of 
Schwann, radiate in bundles from the end of the optic trunk, and <A ea Pon 
communicate together to construct a thin web at the inner aspect petal 

of the nervous layer; this delicate network with lengthened meshes res; 
diminishes in strength as it is followed forwards. 

Outside the nerve fibres is a stratum of molecular material (/), and an outer 
with large pale pyriform and roundish nucleated nerve cells (g) o1 molecules 
with offsets: this layer begins at the entrance of the optic nerve, cells. 
and becomes thinner as it extends 
forwards. Around the optic nerve Fig, 232.* 
the cells are arranged in a layer one 
deep, but over the yellow spot theyare 
about six or eight deep ; near the ora 
serrata they are scattered in clusters. 
An offset from each cell is supposed 
to join internally the nerve fibres ; 
and other offsets are prolonged ex- 
ternally into the molecular material 
(f) and seem lost in it. 

The outer or columnar stratum (') 
(Jacob’s membrane) consists of two 
different elements—rods and cones, 
which are arranged with their ends 
imwards and outwards. 

The rods (a) are elongated solid 
and grooved particles, which are 
pointed at the inner end, and are 
more numerous than the other ele- 
ments ; from their inner ends fine 
threads (rod-fibres) are prolonged 
through the outer set of granules (c), 
and are there connected with ellip- 
tical transversely striated bodies. The 
cones (b) are shaped like a flask with a long neck, and have the Cones, 
larger end turned inwards: they do not project so far out as the form, 
rods. When viewed on the outer surface, they form large isolated 
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* Magnified vertical section of the retina (altered from Killiker)—1. 
Columnar layer with rods, a, and cones, 6, 2, Granular layer with outer, c, 
and inner granules, e, and intermediate non-granular part, d. 3. Nervous 
layer with gy, nerve cells, and /, nerve fibres: outside the cells is a finely 
granular part, f, and inside the fibres a limiting layer, 7, formed by fibres of 
Miiller. 

On the left of the vertical section is an ideal plan of the connection of the 
several parts. Thus the nerve cell, y, unites internally with nerve fibres, and 
externally with the inner granular layer ; and the inner granular layer is 
further joined by a thread (fibre of Miiller) to the outer granular layer. 

k. Microscopie appearance of the outer surface of the retina over the 
yellow spot, where there are only cones. 7. Appearance of the retina near 
the yellow spot—a single circle of rods surrounding each cone ; m, appearance 
of the middle of the retina, a large number of the rods surrounding each 
cone. In all three figures the larger rings represent the cones, and the smaller 
ones the rods seen endwise. 
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and ending. swellings (m) amongst the ends of the rods, and at a deeper level. 
By their inner ends they are united with a pear-shaped cell 
(fig. 232) in the outer part of the granular layer, and are said to 
reach as far as the molecular material (d) between the two sets of 
granules. 

‘Characters. In the fresh state both are soft, clear, and homogeneous, with a 
glistening appearance, but these characters are soon destroyed by 
water and other fluids : their structure is very uncertain. 

sa The granular layer (*) consists of innumerable rounded and 

oom ovalish bodies with nuclei, which are collected into two sets (¢ and 
e), with an intervening fine molecular material (d). 
er eo In the inner set (e) there are several kinds of cells, whose nature 
Ss * . . 

’ ig unknown: two sets, which are oval and nucleated, are said to 
have this arrangement :—One is connected with the fibres of Miller; 
and the other has a fibre at each end, like a bipolar ganglion-cell, 
which is continued outwards and inwards into the molecular material 
(d and f). 

outer set. In the outer set (c) two kinds of nucleated cells are to be recog- 
nized, which are connected with the fibres from the rods and cones 
in Jacob’s layer. The cells of the rod-fibres, the most numerous, 
are elliptical, and marked by cross striz (Henle) (fig. 232). The 
cells of the cone-fibres are pyriform in shape, with the base turned 
to the cone, but are free from cross stripes. 

Molecular The intervening molecular portion (d) has a striated appearance, 

material. from the passage of the fibres of Miller through it. 

eat The jibres of Miiller (fig. 232) are extremely fine threads, which 
pierce the substance of the. retina, supporting and uniting the 


Extent. several layers, as with a framework of areolar tissue: they reach 
Connec- from Jacob’s layer to the inner surface. As they pass through the 
ions. 


granular layer they are connected with very fine threads amongst 
both set of granules (c and e); and in the inner set (e) each 
possesses an oval nucleated cell. At the inner surface of the 
Inner retina they are dilated and joined to each other, so as to construct 
ending. : ° an . 

2 a bounding stratum (¢) (membrana limitans interna); and at the 
outer part they are united into another boundary line at the bases 
of the cones (membrana limitans externa). 

Structure of Structure of the yellow spot. The strata of the retina undergo 

yellow spot. modifications in the yellow spot, the chief of which are the follow- 
ing :—externally, the rods of Jacob’s layer (’) are absent, and the 
cones become less bulged and longer towards the centre. Inter- 
nally, the nerve cells (7) of the layer (*) are six to eight deep, but 
the nerve fibres (k) gradually cease at the edge of the central 
fovea. The intermediate strata thin gradually towards the fovea 
centralis, where they are so blended as to render difficult their 
identification. 

Colour. The yellow colour is due to pigment diffused through the sub- 
stance, except through Jacob’s membrane and the outer set of cells 
(c) of the granular layer. Water removes it easily. 

Vessels, Capillary vessels occupy the yellow spot, whilst the larger 

branches pass around on each side. 
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The pigmentary layer (fig. 225) covers the outer surface of the Pigmentary 
retina, and is connected thereto by fine processes.* It consists of a)’ 
single stratum of six sided nucleated cells, with granular contents 
(fig. 228, ®) which are applied to each other by the edges. Each how formed ; 
possesses a nucleus towards the outer surface, and much pigment 
towards the inner. From the inner surface of the cells project characters 
very tine threads, which penetrate between the rods and cones of ae 
Jacob’s layer. The pigmentary layer is constituted thus as far as 
the ora serrata of the retina ; but in front of that line, viz., on the 
ciliary portion of the retina, the cells are rounded and full of pig- 
ment, and are continuous with the pigment on the ciliary processes extent. 
‘and back of the iris. 

Vessels of the retina. The central artery of the retina, accom- Vessels of 
: - - : retina 
panied by its vein, enters the eyeball through the optic nerve 
(p. 46). Inside the retina the vessel divides into four or five 
branches ; these pierce the stratum of fibres (fig. 232, h), and end 
in a network of capillaries amongst the ganglion cells (g), and in 
the molecular material outside them (f). In the yellow spot only at yellow 


capillaries exist. spot. 
In the fetus a branch of the artery passes through the centre of Branch in 
the vitreous mass to supply the lens capsule. fetus. 


VirrEous Bopy. A transparent mass fills the greater part of the Vitreous 
‘space within the coats of the eyeball (fig. 225, 1), which has been "°%-. 
named vitreous body from its resemblance to glass ; it consists of 
a clear aqueous fluid, contained in a translucent membrane, and has 
‘the consistency of jelly. 

Dissection. The vitreous body may be seen on the eye on which To obtain a 
the retina was dissected, by taking away the retina, the iris, and VV %™ 
‘the ciliary muscle and processes. 

To obtain a view of its anterior part, with the lens in situation, and of its 
‘an eyeball should be fixed upright ; the sclerotic and choroid coats nt 
-are to be cut through about a quarter of an inch behind the cornea ; 
and on removing carefully the cornea, ciliary muscle and processes 
with the iris, the vitreous body will be apparent. 

The vitreous body (fig. 225, h) is globular in form, and fills four- Part of the 
fifths of the ball, supporting the retina. In front it is slightly Beit Jig 
hollowed, and receives the lens with its capsule (g), to which it is 
closely united. The fluid of the vitreous body has nearly the same Composi- 
-composition as the aqueous humour with some salts and albumen. nope 
Enveloping the whole is a thin membrane named hyaloid. 

The hyaloid membrane (n) is the fine transparent covering of the Hyalold 
vitreous body. It passes continuously over the surface; and in the en 
fetus it is connected with fibres which penetrate the mass. On the Connec- 
inner aspect are a few delicate nuclei. tions : 

At the fore part it is joined by the membrane (¢) supporting the in front, 
lens; and it ends by uniting with the back of the lens capsule. and behind. 


* In the dissection of the retina this pigmentary layer is removed with the 
choroid through the rupture of those processes ; and it has therefore been 
-commonly described as part of the choroid coat. 


736 


Structure. 


Fibrous, 


with a 
central 
canal. 


How 
nourished. 


Suspensory 
ligament, 


extent, 


is marked 
by folds 


DISSECTION OF THE EYE. 


At the bottom of the ball the membrane is closely connected with 
the retina. : 

Structure of the vitreous mass. From the slow escape of the fluid 
after puncture of the hyaloid membrane, it has been supposed that 
there are membranous partitions, dividing the vitreous mass into: 
compartments which communicate with each other. In the centre 
of the vitreous body is a fibrous canal, which reaches to the back 
of the lens, and transmits a branch from the central artery of the: 
retina to the lens capsule in the fetus. 

The vitreous mass and the hyaloid membrane are extra-vascular, 
and receive their nutritive material from the vessels of the ciliary 
processes and retina. 

Suspensory ligament of the lens (Zonule of Zinn). This is a trans- 
parent membranous structure (fig. 233, ¢), placed around the lens: 
capsule, which joins externally the hyaloid membrane opposite the: 


anterior termination (ora serrata) of the retina. After the ciliary 
processes of the choroid coat are detached from it, dark lines of 
pigment cover the surface ; and when these are washed away plaits: 
(ciliary processes) come into view, which are less prominent and 


called ciliary Jonger than the processes of the choroid coat, and do not quite 


processes. 
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reach the lens capsule internally. The two sets of prominences are 
dovetailed together,—the projections of one being received into. 
hollows between the other. In this membrane are stiff longitudinal 
and elastic fibres. The tenseness or laxness is influenced by the 
state of the ciliary muscle, for during its contraction the membrane 
is rendered lax by the drawing forwards of the ciliary processes. 
Canal of Petit. Around the margin of the lens capsule is a small 
eanal (fig. 233, 0) about one tenth of an inch across, which is situate 
between the suspensory ligament and the front of the hyaloid mem- 
brane. When the canal has been opened, and filled with air by 
means of a blowpipe, it is sacculated at regular intervals, like the 


* Enlarged representation of the parts of the eyeball on one side opposite 
the lens: the letters refer to the same parts as in the woodcut, 255. d. 
Cornea. e¢. Ciliary muscle. f. Iris. g. Lens. 7%. Posterior chamber. j. 
Ciliary part of the retina. m.. Ciliary ligament. mn. Hyaloid membrane. 
o. Canal of Petit. 7. Sinus circularis iridis. s. Ciliary process. 1%. Sus- 
pensory ligament of the lens. 
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large intestine, by the inflation of the plaits of the anterior boundary. 
The margin of the capsule of the lens projects into the space. 

LENS AND ITs cApsuLE. The lens is situate behind the pupil of Lens of the 
the eye (fig. 225, g), and brings to a focus on the retina the light am 
passing through that aperture. 

The capsule is a firm and very elastic transparent case, which is Capsule of 
permeable to fluid, and closely surrounds the lens: it is seated in a te lens, 
hollow on the front of the vitreous body. The anterior part projects MUaton 
towards the pupil; whilst the posterior is received on the vitreous tions. 
mass, to which it is inseparably united. The circumference of the 
case corresponds with the canal of Petit (0). 

Its anterior surface (fig. 225) is free, and touches the iris (/), Tis anterior 
but is separated from it by a slight space at the outer part (poste- ?*? 
rior chamber, 7); it gives attachment towards the circumference to 
the suspensory ligament (¢). 

The fore part of the capsule is four or five times thicker than the very thick ; 
posterior, as far outwards as the attachment of the suspensory liga- 
ment, and supports itself after the removal of the lens; it is firm 
and quite transparent, and remains clear for some time when im- is firm and 
mersed in spirit, acids, and boiling water, like the elastic layers of "SP" 
the cornea. The posterior part of the capsule is thin and mem- Posterior 
branous, and decreases in thickness towards the centre : it is joined jum and 
by the hyaloid membrane (n) of the vitreous body. 

In the adult human eye the capsule of the lens is not provided Vessels to it. 
with bloodvessels ; but in the fetus a branch of the central artery 
of the retina supplies it (p. 735). 

Dissection. The lens will be obtained by cutting across the thin Open eap- 
wmembranous capsule in which it is inclosed. sue eign 

The Jens is a solid and transparent doubly convex body ; but the Buetuoes are 
‘curves are unequal on the two surfaces (fig. 225, ), the posterior equally; 
being greater than the anterior. Its margin is somewhat rounded ; dimensions ; 
and the measurement from side to side is one third of an inch, but 
from before back about one fourth of an inch. The density density. 
increases from the circumference to the centre; for whilst the 
superficial part may be rubbed off with the finger, the deeper 
portion is firm, and is named the nucleus. 

On each surface are three lines or stelle diverging from the centre, Lines on the 
and reaching towards the margin; they are the edges of planes or nee 
septa, and are so situate that those on one side are intermediate in 
position to those on the other. In the human eye they are not 
distinctly seen, because they bifurcate repeatedly as they extend 


outwards. coe 

Covering the anterior surface of the lens, and connecting it with A layer of 

1 cells jo 

the capsule, is a layer of very transparent nucleated polygonal cells, to the cap- 
which can be recognised only in a fresh eye: these become elon- sule, 
gated towards the circumference of the lens, and seem to pass into 24 use. 
the superficial lens-fibres. fe a 

Structure. After the lens has been hardened by spirit or boiling, ee 

j 1 aminar, 

it may be demonstrated to consist of a series of layers (fig. 234) ; 


arranged one within another, like those in an onion. Under the 
3B 
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microscope each layer may be seen to be constructed of sei 

parallel fibres. It consists mostly of albumen, and no bloodvessels 
ound in its texture. 

per lamine of each surface have their apices in the centre, where 

the septa meet ; they may be detached from one another se that 

spot, and may be turned outwards towards the equator of the fa 

The constituent fibres of the lamin are about 5 d5ath of an inch 
in diameter, solid, and flattened at the margin of the lens ; and the 
deeper fibres are narrowed and 
less distinct. In the superficial Fig. 235.f 
softer fibres are contained gra- 
nular nuclei (fig. 235, @). 

The edges are slightly wavy ; 
and each fibre touches six others 
(fig. 235, 6), viz. two on each 
side, with one above, and another 
below : contiguous fibres are 


Fig. 234.* 


therefore dovetailed together, and this interlocking is best seen in 
the lens of the codfish. 


andattached The ends are soft and not well defined, and are connected with 
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the partitions on the opposite surfaces of the lens in this way :— 
those attached at the union of two septa on the one aspect, are 
fixed to the extremity of a septum on the other aspect: and the 
fibres passing between two septa are nearer to the pole at one end, 
and farther from it at the other, while the middle ones are at the 
same distance from the ends of the septa on both aspects. 

Changes in the lens with age. The form of the lens is nearly 
spherical in the fetus; but its convexity decreases with age, 
particularly on the anterior aspect, until it becomes flattened in 
the adult. 

In the fetus it is soft, is reddish in colour, and is not quite trans- 
parent ; in mature age it is firm and clear; and in old age it becomes 
flatter on both surfaces, denser, and of a yellowish colour. 


* A representation of the lamine in a hardened lens. 
b. Superficial lamine. 
+ Views of the lens fibres after Henle.—a. Surface fibres with their nuclei,. 


in the equatorial region of the lens. 6. Transverse section of the fibres of 
the surface of the lens, showing their union with others. 


a. The nucleus. 


CHAPTER XI. 
DISSECTION OF THE EAR. 


——+—— 


THE organ of hearing is made up of complex parts, which are Constitu- 
lodged in, and attached to the surface of the temporal bone. ae 

The fundamental structure, as in the eyeball, is an expansion of Outline of 
a special nerve over a membrane containing fluid. This delicate 730 
apparatus is enclosed in bone for its protection ; and it is surrounded a 
by certain accessory bodies which convey to it the vibrations pro- 
duced by the sonorous undulations of the air. 

The auditory apparatus may be arranged into the parts outside, Arrange- 
and those within the substance of the temporal bone. noes 

In the EXTERNAL SET which may be first examined, are included outer set. 
the pinna or auricle, and the auditory canal: the former has been 
noticed at p. 33, and the latter is described below. 

The AUDITORY CANAL (fig. 236) (meatus auditorius externus) is the Auditory 
passage which leads from the pinna to the cavity (tympanum) in 
the temporal bone, and transmits inwards sonorous undulations of 
the air. 

Dissection. To obtain a view of this canal, a recent temporal How to ob- 


bone is to be taken, to which the cartilaginous pinna remains (f7.° “°™ 
attached. After the removal of the soft parts, the squamous piece 

of the bone in front of the Glaserian fissure is to be sawn off ; and 

the front of the meatus, except a ring internally which gives 

support to the thin membrana tympani, is to be cut away with a 

bone forceps. 

The canal (fig. 236) is about one inch and a quarter in length, Length, 
and is formed partly by bone, and partly by cartilage. It is directed 
forwards somewhat obliquely. In shape it is rather flattened from direction, 
before backwards ; and it is narrowest in the osseous part. The size and 
outer extremity is continuous with a hollow (concha) of the external *""?* 
ear, and the inner is closed by the membrana tympani. 

The cartilaginous part (a) is largest. It is about half an inch in Cartilagi- 
length, and is formed chiefly by the pinna of the outer ear which *°"* part 
is attached to the margin of the meatus; but at the upper and 
posterior aspect the cartilage is deficient, and the tube is closed = deficient 
by fibrous tissue. One or two fissures (fissures of Santorini) cross “”°Y® 
the piece of cartilage. 

The osseous part (b) is about three quarters of an inch long in Osseous 


the adult, and is constricted sometimes about the middle. Its outer em; 
3B2 
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extremity is dilated, and the posterior part projects farther than the 
anterior ; the greater portion of the margin is rough, and gives at- 
tachment to the cartilage of the pimna. The inner end is smaller, 
and is marked in the dry bone by a groove for the insertion of the 
membrane of the tympanum ; it is so sloped that the anterior wall 
juts beyond the posterior by about two lines. 

In the fetus the osseous part of the meatus is absent. After birth 
it grows out of the osseous ring (tympanic bone) which supports 
the membrana tympani. ; 

Lining of the meatus. A prolongation of the integument lines 
the auditory passage, and is united more closely to the osseous than 


Fig. 236.* 


the cartilaginous portion ; it is continued over the membrane of the 
tympanum in the form of a thin pellicle. At the entrance of the 
meatus are a few hairs. In the subcutaneous tissue of the carti- 
laginous part of the meatus lie some ceruminous glands of a yellow- 
brown colour, resembling in form and arrangement the sweat glands 
of the skin; these secrete the ear wax, and open on the surface 
by separate orifices: they are absent in the osseous part, and are 
most abundant in that portion of the tube which is formed b 
fibrous tissue. : 

Vessels and nerves. The meatus receives its arteries from the pos- 
terior auricular, the internal maxillary, and the temporal branch of 
the external carotid. Its nerves are derived from the auriculo-tem- 
poral branch of the fifth nerve, and enter the auditory passage be- 
tween the bone and the cartilage (p. 91). 


* Vertical section of the meatus auditorius and t 
Ver ympanum (Se a 
Cartilaginous part of the meatus. 6. Osseous portion, be Hines hes : ni 
d, Cavity of the tympanum, e. Eustachian tube. To 


BOUNDARIES OF TYMPANUM. 741 


INNER PARTS OF THE HAR. The internal constituents of the organ Internal set 
of hearing are enclosed within the temporal bone, and consist of ao 
two large spaces,—tympanum and labyrinth, with their accessory 
parts. 

The tympanum, or drum of the ear (fig. 236, d), is a hollow inter- Tympanum. 
posed between the meatus auditorius and the labyrinth. It commu- 
nicates with the pharynx by a tube (e) (Eustachian), through which 
the air has access ; and it is traversed by a chain of small bones, 
with which special muscles and ligaments are connected. Minute 
vessels and nerves are contained in the space. 

Dissection. The tympanic cavity should be examined in both a 
dried and a recent bone. 

On the dry temporal bone, after removing most of the squamous Open it in 

eric ; ee the dry 
portion by means of a vertical cut of the saw through the root of jone, 
the zygoma and the Glaserian fissure, the tympanum will be brought 
into view by cutting away with the bone forceps some of the upper 
surface of the petrous portion, and the anterior part of the meatus 
auditorius, 

In the recent bone prepare the dissection as above, but without and in the 

* nae * : recent bone. 
doing injury to the membrana tympani, the chorda tympani nerve, 


- and the chain of bones with its muscles. 


Form. The cavity of the tympanum has the form of a slice of a Form and 
small cork, about a quarter of an inch thick, the outer and inner Fi 
boundaries being flattened and the circumference circular. Its size 
is greater across the space, than from without inwards ; in the former dimensions. 
direction it measures about half an inch, but in the latter not more 
than a quarter of an inch. 

The inner boundary (fig. 237) is of greater extent than the outer, Inner wall 
and on it the following objects are to be noticed. Occupying nearly ees 
the whole surface is the large projection of the promontory (a) ; fafeetiess 
this is pointed posteriorly, and is marked by two or three minute ‘ 
grooves (d) which lodge the nerves in the anastomosis of Jacobson. 

Above and below the narrowed part of the promontory is a large 
aperture ; both lead into the labyrinth. 

The upper opening (b) semicircular in shape, with the convexity fenestra 
placed upwards, is named fenestra ovalis: into it the inner bone bers 
(stapes) of the osseous chain is fixed. The lower aperture (c),— 

fenestra rotunda, is rather triangular in shape, and leads into the and fenestra 
cochlea ; it is situate within a hollow, which is somewhat semi-ellip- ea 
tical in form. In the recent state it is closed by a thin membrane, 
the secondary membrane of the tympanum. 

The outer boundary of the cavity is formed by the membrana eee 
tympani (fig. 236, ¢), and the surrounding bone. Above and iN membrana 
front of the membrane, is the Glaserian or glenoid fissure, which is VR" 
occupied in the fresh condition by the long process of one of the rian fissure. 
small bones (malleus) ; by a small muscle, the laxator tympani ; 
and by tympanic vessels. Crossing the membrane towards the upper 
part is the chorda tympani nerve, which issues through the Glaserian 
fissure. 


The circumference of the tympanum is circular, and is rough and clad 
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uneven on the surface here and there: round it the student may 
observe the following facts. 

The roof is flattened, and consists of the thin osseous plate sepa- 
rating the tympanic cavity from the cranium. The floor is narrower 
than the roof, and is curved over the subjacent jugular fossa ; it 
has more or less of an areolar condition, and some small apertures 
communicate with the fossa beneath. : 

At the posterior part of the circumference, towards the roof, is 
one large, with other small apertures, leading into the mastoid cells 
(fig. 237). Below those apertures, but near the inner wall and on 
a level with the narrowed part of the promontory, is the small 
conical hollow projection (¢) of the pyramid ; this is perforated by 
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an aperture, and contains the stapedius muscle ; a minute canal con- 
nects its cavity with the aqueduct of Fallopius : sometimes a small 
round spiculum of bone attaches the pyramid to the promontory. In 
a line witl the pyramid, and arching upwards above the fenestra 
ovalis, is a bony ridge (f) marking the situation of the aqueduct 
of Fallopius. 

The front of the tympanic cavity corresponds with the carotid 
artery, only a thin piece of bone intervening. In it are the aper- 
tures of two canals which le on the outer side of the passage for 
the vessel: the upper (/) contains the tensor tympani muscle; and 
the lower (¢) is the Eustachian tube. Between the two canals is a 
thin osseous lamina, which is hollowed above and dilated at the 
inner end, and is named processus cochleariformis. 

Some parts that have been referred to above, viz. the membrana 
tympani, the Eustachian tube, and the secondary tympanic mem- 
brane, require separate notice. 

The membrana tympani (fig, 238, a) is a thin translucent stratum 


* View of the inner wall of the tympanum enlarged (Bowman). a. Promon- 
tory. 0. Fenestra ovalis. c. Fenestra rotunda. d. Nerve grooves on the 
promontory. ¢. Pyramid. jf. Prominence of aqueduct of Fallopius. g. Open- 
ings of mastoid cells. A. Canal of tensor tympani. 7. Osseous part of Eusta- 
chian tube. &. Internal carotid artery. 7. Facial nerve. 
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between the meatus auditorius and the cavity of the tympanum. tympani ; 
it measures one third of an inch across, is oval in form, and is SG the 
attached by its circumference to a groove at the inner end of the 
auditory passage; but in the fetus it is fitted into a separate osseous and the 
ring, the tympanic bone. The membrane is placed very obliquely °"* 
so that it forms with the floor of the meatus an angle of 45 degrees, BARE: 
and the outer surface is directed downwards. Towards the auditory surfaces. 
canal the surface is concave ; but in the tympanum it is convex, 
and attached to its upper half is the handle of the malleus (b),— 
one of the ossicles. 

Structure. The membrane is formed of three strata,—external, It is formed 


internal, and middle. The outer one is continuous witb the integu- Ba 
ments df the meatus auditorius; and the Moe 
inner is derived from the mucous eeeant 

of the typanum. The middle layer is formed ease 


of white and yellow fibrous tissues, and is 
fixed to the groove in the bone. From 
its centre, where it is connected with the 
handle of the malleus, fibres radiate towards 
the circumference; and near the margin, at 
the inner surface, lies a band of stronger 
circular fibres (fig. 238, c), which bridges 
across the notch at the upper part of the 
tympanic bone. 

The Eustachian tube (fig. 236, e) is the channel through which Pe has 
the tympanic cavity eoliemmnieatas with the fauces. It is about a ; 
inch and a half in length, and is directed downwards and nes 
to the pharynx. Like the meatus auditorius, it is partly osseous 
and partly cartilaginous in texture. 

The osseous part is rather more than half an inch in length, and ee 
is narrowed at the middle. Its course in the temporal bone is along aan oe 
the angle of union of the squamous and petrous portions, outside 
the passage for the carotid artery. Externally it ends in a dilated oe 
and somewhat oval opening, with an irregular margin, which gives 
attachment to the cartilage. 

The cartilaginous part of the tube is nearly an inch in length, bg ipa 
and extends from the temporal bone to the interior of the pharynx ~ = ; 
(p. 126). 

Through this tube the mucous membrane of the drum of the ear Use of the 
is continuous with that of ‘the pharynx ; and through it the mucus 
escapes. 

The secondary membrane of the tympanum is placed within the ee 
fenestra rotunda, and is rather concave towards the tympanum, rotunda: 
but convex towards the cochlear passage which it closes. 

It is formed of three strata, like the membrane on the opposite iyi Aas 
side of the cavity, viz. an external or mucous, derived from the 


* Tnner view of the membrana tympani in the fetus with the malleus 
attached. «a. Membrane or drum of the tympanum. 6. Malleus. c. Band 
of circular fibres at the circumference. d. Inferior, and ¢, superior tympanic 
artery. j. Tympanic bone. 
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lining of the tympanum; an internal or serous, continous with that 
clothing the cochlea; and a central layer of fibrous tissue. 

OssICLES OF THE TymPANUM (fig. 240). Three in number, they are 
placed in a line across the tympanic cavity. The outer one is named 
malleus from its resemblance to a mallet; the next, incus, from its 
similitude to an anvil; and the last, stapes, from its likeness to a 
stirrup. For their examination the student should be provided with 
some separate ossicles. 

The malleus (fig. 239) is the longest bone, and is twisted and 
bent. It is large at one end (a) (head) and small and pointed at 
the other (c) (handle); and it has two processes with a narrowed 
part or neck. The head or capitulum (a) is free in the cavity, is 
oval in shape, and is smooth except at the back, where there is a 
depression for articulation with the next bone. The neck (6) is the 
slightly twisted part between the head and the processes. The 
handle or manubrium (c) decreases in size towards the tip, and is 
flattened from before backwards; but at the extremity it is com- 
pressed from within outwards: to its outer margin the special 
fibrous stratum of the membrana tympani is connected. 

The processes of the bone are two in number, long and short. The 
short one (e) springs from the root of the handle on the outer side, 
and touches the membrane of the tympanum. The long process— 
processus gracilis (d), is a flattened slender piece of bone, which 
projects from the neck of the malleus at the anterior aspect, and 
extends into the Glaserian fissure: in the adult this process is 
joined with the surrounding bone, and cannot be separated from it. 

The icus is a flattened bone (fig. 239), and possesses a body and 


_ two processes. The body (0) is hollowed at the upper and anterior 


Fig. 239.* 


part to articulate with the malleus. The two processes (short and 
long) extend from the side opposite to the articulation :—The shorter 
process (¢) is somewhat conical, and is received into the large aper- 
ture of the mastoid cells : the long process (d) decreases towards the 
extremity, where it curves, and ends in a rounded point (e), the or 
bicular process. , ; 


* The three ossicles of the tympanum : the centr, i 
: al bone is the 
slong bone, incus, and the right-hand one stapes. Sis ae ae : 
b, Se so ae a < ce long, and e, short process. Incus: a Head b, 
ort process, d, lon i roces ies na, 
pe or pee. a § process, ¢, orbicular process. Stapes : a, head, 
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The stapes (fig. 239) has a base or wider part, and a head, with Stapes : 
two sides or crura, like a stirrup. The base (d) is formed by a base; 
thin osseous plate, which is convex at one margin and almost 
straight at the other, corresponding with the shape of the fenestra 
ovalis: the surface turned to the vestibule is convex, while the 
opposite is excavated. The head (a) is marked by a superficial head: 
depression which receives the orbicular process of the incus ; and 
below it is a constricted part (b), the neck of the bone. The crura crm. 

(c) extend from the neck to the base, and are grooved on the 
inner surface: the anterior crus is shorter and straighter than 
the other. 

Position of the ossicles (fig. 240). The malleus (d) is placed verti- Position of 
cally in the tympanum, with the head upwards, and the joint sur- eae 
face turned backwards to articulate with the incus. Its handle is 
inserted externally into the membrana tympani between the mucous 
and fibrous layers ; and its long process is directed forwards into the 
Glaserian fissure. 

The incus (e) is also upright, so that the long process is vertical, of the incus, 
and the short.one horizontal. Externally it is united with the mal- 
leus ; the short process is received into the large aperture of the 
mastoid cells; and the long one descends, like the handle of the 
malleus, but rather posterior to it and nearer the inner wall of the and of the 
cavity, to join inferiorly with the stapes. ear 

The stirrup bone (f) has a horizontal position, with the crura 
directed forwards and backwards: its base is fixed over the fe- 
nestra ovalis, and its head is united with the long process of the 
incus. 

Ligaments of the ossicles. The small bones of the tympanic cavity Spork Ce 
are united into one chain by joints, and are further kept in position sets of liga- 
by ligaments fixing them to the surrounding wall. eye 

Joints of the bones. Where the ossicles touch they are connected on aes 
together by articulations corresponding with the joints of larger another 
bones ; for the osseous surfaces are covered with cartilage, are sur- 
rounded by a thin capsular ligament of fibrous tissue, and lubricated 
by a synovial sac. One articulation of the nature above described 
exists between the heads of the malleus and incus, and asecond be- by joints, 
tween the extremity of the long process of the incus and the head 
of the stapes. 

Union of the bones to the wall. The bones are kept in place by the or to fix 

5 ; . . : them to the 
reflection of the mucous membrane over them, and by special liga- tympanic 
ments. From the head of the malleus a short suspensory band of Wall. 
fibres is directed upwards to the roof of the tympanum. Another 
ligamentous band (posterior) passes backwards from the incus, near 
the end of its short process, to the bone supporting it. And the base 
of the stapes is connected to the margin of the fenestra ovalis by 
fibres constituting an orbicular ligament. 

In the recent bone the thin mucous membrane closes the interval Membrane 
between the crura of the stapes, and is attached to the groove on of stapes. 
the inner aspect. 

Muscles of the ossicles (fig. 240). Three muscles which possess Three 
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transversely striated fibres are connected with the chain of 
bones ; two of these are attached to the malleus, the other to the 
stapes. 

The tensor tympani (fig. 240, h) (internal muscle of the malleus) 
is the largest and most distinct of the muscles of the tympanum, 
and takes the shape of its containing tube, which must be laid open 
to see it completely. The muscle arises from the surface of its 
bony canal, also slightly in front from the cartilage of the Eustachian 
tube. Posteriorly it ends in a tendon which is reflected over the 

end of the cochleariform process, 

Fig. 240.* and is inserted into the inner 

border of the handle of the mal- 
leus, near its base. 

Action. The muscle draws in- 
wards the handle of the malleus 
towards the inner wall of the 
tympanic cavity, and tightens 
the membrane of the tympanum ; 
and as the long process of the 
incus is moved inwards with the 
malleus the base of the stapes 
will be pressed into the fenestra 
ovalis. 

Lazxator tympani (fig. 240, g) 
(external muscle of the malleus). 
It is connected externally with 
the spinous process of the sphe- 
noid bone ; and passing through 
the Glaserian fissure, it is at- 
tached to the neck of the malleus 
above the processus gracilis. 

Action. The muscle draws inwards and forwards the upper part 
of the malleus, and tilts outwards the handle, so as to relax the 
membrana tympani ; and on the cessation of the contraction of the 
tensor, it can move out the bony chain. 

The stapedius (fig. 240, 7) is lodged in the canal hollowed in the 
interior of the pyramid. Arising inside the tube, the muscle ends 
in a small tendon. which issues from the pyramid, and is inserted 
into the neck of the stapes at the posterior part. 

Action. By directing the neck of the stapes backwards the muscle 
raises the fore part of the base out of the fenestra ovalis, diminish- 
ing the pressure on the fluid in the vestibule ; and supposing it to 
contract simultaneously with the tensor, it would prevent the sudden 
jar of the stapes on that fluid. 

Mucous membrane of the tympanum. The mucous lining of the 
tympanic cavity adheres closely to the wall; it is continuous with 


* Plan of the ossicles in position in the tympanum with their muscles. 
a. Cavity of the tympanum. 6. Membrana tympani. c. Eustachian tube. 


d. Malleus. e. Incus. jf. Stapes. g. Laxator tympani muscle. kh. Tensor 
tympani. 7. Stapedius, 
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that of the pharynx through the Eustachian tube, and is prolonged 
into the mastoid cells through the apertures leading into them. 

It assists to form part of the membrana tympani, and of the Arrange- 
secondary membrane in the fenestra rotunda ; it is reflected also el oe 
over the chain of bones and the muscles, ligaments, and chorda 
tympani nerve. In the tympanum the membrane is thin, not very In Busta- 
vascular, and secretes a watery fluid ; but in the lower part of the onlan phe. 
Eustachian tube it is thick and more vascular, is provided with 
numerous glands, and its epithelium is laminated. 

Its surface is covered with a columnar ciliated epithelium, but on Epithelium. 
the membrana tympani and the ossicula it is laminar and unciliated. 

BioopvessEts. The arteries of the tympanum are furnished from Arteries are 
the following branches of the external carotid, viz., internal maxil- Prenches of 
lary, posterior auricular, ascending pharyngeal; and some offsets 
come from the internal carotid in the temporal bone. The veins join Veins. 
the middle meningeal and pharyngeal branches. 

The internal maxillary artery supplies a tympanic branch (fig. From inter- 

: . a > nal maxil- 
238, d) (inferior, p. 88), which enters the cavity through the lary, 
Glaserian fissure, and distributes a branch to the membrane of the 
tympanum. 

The stylo-mastoid branch of the posterior auricular artery (p. 80), posterior 
entering the lower end of the aqueduct of Fallopius, gives twigs to SUERS 
the back of the cavity, and the mastoid cells. One of this set, superior 
tympanic (fig. 238, e), anastomoses with the tympanic branch of the 
internal maxillary artery, and forms a circle around the membrana 
tympani, from which offsets are directed inwards. 

Other branches from the ascending pharyngeal, or from the in- inferior 
ferior palatine artery, enter the fore part of the space by the ee. 
Eustachian tube. 

Nerves. The lining membrane of the tympanum is supplied from Nerves from 
the plexus (tympanic) between Jacobson’s and the sympathetic ae 
nerve: but the muscles derive their nerves from other sources. 
Crossing the cavity is the chorda tympani branch of the facial 
nerve. 

Dissection (fig. 241). The preparation of the tympanic plexus will Dissection to 
require a separate fresh temporal bone, which has been softened in Psa une 
diluted hydrochloric acid, and in which the nerves have been hardened entire ; 
afterwards in spirit. 

The origin of Jacobson’s nerve from the glosso-pharyngeal is 
first to be sought close to the skull; and the fine auricular branch 
of the pneumo-gastric may be looked for at the same time (p. 111). outside. 

5 tympanic 
Supposing the nerve to be found, the student should place the gyity, 
scalpel on the outer side of the Eustachian tube, and carry it back- 
wards through the vaginal and styloid processes of the temporal 
bone, so as to take away the outer part of the tympanum, but 
without opening the lower end of the aqueduct of Fallopius. 

After the tympanum has been laid open, Jacobson’s nerve is to and inside 
be followed in its canal; and the branches in the grooves on the SEV: 
surface of the promontory are to be pursued :—one of these arch- 
ing forwards joins in the carotid plexus ; and two others directed 
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upwards, unite with the large superficial petrosal, and the facial 
nerve. 

The connections of the chorda tympani nerve can be seen on the 
preparation used for the muscles. , 

The tympanic branch of the glosso-pharyngeal nerve (fig. 241, *) 
nerve of Jacobson (p. 109) enters a special aperture in the temporal 
bone, to reach the inner wall of the tympanum. In this cavity the 
nerve supplies filaments to the lining membrane and the fenestra 


rotunda ; and it terminates in the three undermentioned branches, 


which are contained in grooves on the promontory, and connect 
this nerve with others. 


Branches. One branch is arched forwards and downwards, and 


enters the carotid canal to communicate with the sympathetic (*) 
on the artery (p. 115). 


A second (°) is directed upwards to join the large superficial 
petrosal nerve in the hiatus Fallopii. 


And the third (*) has the following course :—I¢t ascends in front 
5 
of the fenestra ovalis, and near the gangliform enlargement on the 


* Jacobson’s nerve in the tympanum (Breschet).—qa. Carotid artery. 0. 
Tensor tympani muscle. c. Inferior maxillary trunk of the fifth nerve. 
d. Otic ganglion. Nerves: 1. Petrous ganglion of the glosso-pharyngeal. 
2. Nerve of Jacobson. 38. Sympathetic on the carotid. 4. Small superficial 
petrosal nerve. 5. Offset to join large petrosal nerve. 6. Branch to 
Eustachian tube. 7. Facial nerve; 8, chorda tympani branch. 9. Nerve of 
the otic ganglion to the tensor tympani muscle. 

+ Instead of viewing these filaments as offsets of the nerve of Jacobson, 
they may be supposed to come from the other nerves: according to this view 
the tympanic plexus would be derived from several sources. 
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facial nerve, to which it is connected by filaments (fig. 35). Be- this callea 
yond the union with the facial, the nerve is named small superficial ig petro- 
petrosal, and is continued forwards through the substance of the 
temporal bone, to end in the otic ganglion (p. 146). 

Nerves to muscles. The tensor tympani muscle is supplied by a Nerves for 
branch from the otic ganglion (fig. 241, °): the stapedius receives ‘® ™¥5‘l2s- 
an offset from the facial trunk ; and the laxator tympani from the 
chorda tympani nerve (?). 

The chorda tympani (fig. 241, %) is a branch of the facial nerve Chorda_ 
(p. 146). Entering the cavity behind, it crosses the membrana Qo" 
tympani, and issues from the space by an aperture in, or internal @vity. 
to the Glaserian fissure; it joins the gustatory nerve, and its 
farther course to the tongue is described at page 92. 

The auricular branch of the vagus nerve, though not a nerve of Branch of 
the tympanum, is an offset to the outer ear, and may be now traced ae wane 
in the softened bone. Arising in the jugular fossa (p. 111), the 
nerve enters a special canal, and crosses through the substance of 
the temporal bone to the back of the ear. 

THE LABYRINTH. The inner portion of the organ of hearing is so Labyrinth 
named from its complexness. It consists of three spaces sur- Se ob 
rounded by dense bone ; and of sacs containing fluid for the membra- 
expansion of the auditory nerve, which are contained within the none ee 
former. 

The OSSEOUS LABYRINTH includes the vestibule, the semicircular Constitu- 
eanals, and the cochlea: these communicate externally with the oe 
tympanum, and internally, through the meatus auditorius internus, 2" 
with the cranial cavity. 

The vrstTIBULE (fig. 242), or the central cavity of the osseous Vestibule 
labyrinth, is placed behind the cochlea, but in front of the semi- 
circular canals. 

Dissection. This space may be seen on the dry bone which has Dissection 
been used for the preparation of the tympanum. The bone is to °°” . 
be sawn through vertically close to the inner wall of the tympanum, 
so as to lay bare the fenestra ovalis leading into the vestibule. 

By enlarging the fenestra ovalis a very little in a direction upwards 
and forwards, the vestibular space will appear ; and the end of the 
superior semicircular canal will be opened. 

Other views of the cavity may be obtained by sections of the 
temporal bone in different directions, according to the knowledge 
and skill of the dissector. 

The vestibular space (fig. 242) is ovoidal in form, and the ex- Form ana 
tremities are directed forwards and backwards. The larger end is 
turned back, and the under part or floor is more narrowed than the 
upper part or roof. It measures about 3th of an inch in length, dimensions. 
but it is narrower from without inwards. The following objects 
are to be noted on the boundaries of the space. 

In front, close to the outer wall, is a large aperture (g) leading Apertures 
into the cochlea; and behind are five round openings of the three pening. 
semi-circular canals (d, e, f). 

The outer wall corresponds with the tympanum, and in it is the nt outer 
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Creston aperture of the fenestra ovalis. On the inner wall, nearer the front 
imer wall; than the back of the cavity, is a vertical ridge or crista (0). In 
err artis front of the ridge is situate a circular depression, fovea hemis- 

pherica (a), which is pierced by minute apertures for nerves and 


Fig. 242.* 


vessels, and corresponds with the bottom of the meatus auditorius 
andaque- _ internus. Behind the crest of bone, near the common opening of 
duet behind. +-4 of the semicircular canals, is the small aperture of the aqueduct 
of the vestibule (c), which ends on the posterior surface of the 
petrous portion of the temporal bone. 
Roofhasa The roof is occupied by a slight transversely oval depression, 
Ossi. rnneege iar” : 4 
fovea semi-elliptica ; this is separated from the fovea hemispherica 
by a prolongation of the crista () on the inner wall before men- 
tioned. 


Three semi- | The SEMICIRCULAR CANALS (fig. 243) are three osseous tubes, which 
circular 


tanals:’ are situate behind the vestibule, and are named from their form. 
preparation Dissection. These small canals will be easily brought into view 
ofthem. by the removal of the surrounding bone by means of a file or bone 


forceps. Two may be seen opening near the aperture made in the 
vestibule, and may be followed thence ; but the third is altogether 
towards the posterior aspect of the petrous portion of the temporal 
bone. 
Length. The canals are unequal in length, and each forms more than half 
Termination an ellipse. They communicate at each end with the vestibule, but 


ved oren- the contiguous ends of two are blended together so as to give only 
Pe tial five openings into that cavity. Each is marked by one dilated 
dilated. 


* View of the vestibule obtained by cutting away the outer boundary in a 
fetus, enlarged three times. a. Fovea hemispherica. 0. Crista vestibuli. 
c. Aperture of aqueduct of the vestibule. d. Common opening of two semi- 
circular canals. e¢. Upper vertical semicircular canal partly laid open. ff. 


Horizontal semicircular canal, partly opened. g. Opening of the scala 
vestibuli. 
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extremity which is called the ampulla. When a tube is cut across Form and 
it is not circular, but is compressed laterally, and measures about °° 
goth of an inch, though in the ampulla the size is as large again. 

From a difference in the direction of the tubes, they have been They are 
named superior vertical, posterior vertical, and horizontal. nee 

The superior vertical canal (a) crosses the upper border of the superior 
petrous part of the temporal bone, and forms a projection on the Yc, 
surface. Its outer end is marked by the ampulla, whilst the inner 
is joined with the following. 

The posterior vertical tube (0) is directed backwards from its posterior 
junction with the preceding towards the posterior surface of the oe 
temporal bone; the upper end 
is united with the superior ver- 
tical canal, and the lower end is 
free and dilated. 

The horizontal canal (c) has 
separate apertures, and is the 
shortest of the three. Deeper 
in position than the superior 
vertical, it lies in the substance 
of the bone nearly on a level 
with the fenestra ovalis; its 
dilated end is at the outer side 
close above that aperture. 

Lining membrane of the osseous 
labyrinth. A thin fibrous perios- 
teal membrane lines the vesti- 
bule and the semicircular canals, 
and is continuous with the 
fibrous process in the aqueduct 
of the vestibule. On the outer 
wall of the cavity it stretches over the fenestra ovalis; and in front 
it is prolonged into the cochlea through the aperture of the scala 
vestibuli (fig. 242, 9). 

The outer surface of the membrane is adherent to the bone; but has an_ 
the inner is covered by a single layer of flattened epithelium. It a 
is supplied by the vestibular vessels; and it secretes a thin serous and con- 
fluid, liquor Cotunnii, or perilymph, which surrounds the membran- Ania, 
ous labyrinth, and occupies for a short distance the aqueduct: this 
fluid also fills the scale of the cochlea. 

CocuieA. This part of the osseous labyrinth has a position anterior Cochlea. 
to the vestibule, and has received its name from its resemblance to 
a spiral shell. 

Dissection. To obtain a view of the cochlea it will be needful to Dissection 
cut or file away the bone between the promontory of the tympanum ‘OY 
and the meatus auditorius internus, on the preparation before used 


and hori- 
zontal, 


Fibrous 
membrane 
lines the 
labyrinth ; 


* Representation of the semicircular canals enlarged (from a model in 
University College Museum). «, Upper vertical ; 6, posterior vertical ; and ¢, 
horizontal canal. d. Common opening of the two vertical canals. e¢. Part of 
the vestibular cavity. jf. Opening of the aqueduct of the vestibule. 


~1 
or 
bo 


and recent 
bone. 


Form and 
situation ; 


‘size $ 
resembles 

a snail-shell 
in some 
respects. 

A central 
pillar or 
axis ; 


is conical ; 


and porous. 


A spiral 
tube closed 
at one end 
forms 24 
turns 3 


measure- 
ment ; 


coils, 


DISSECTION OF THE EAR. 


for displaying the vestibule; or this section may be made on an- 
other temporal bone in which the semicircular canals are not laid 
bare. For the same dissection in the recent state, a softened bone 
should be used. 

The cochlea (fig. 244) is conical in form, and is placed almost 
horizontally in front of the vestibular space. The base of this 
body is turned to the meatus auditorius internus, and. is perforated 
by small apertures; whilst the apex is directed to the inner wall of 
the tympanum, opposite the canal for the tensor tympani muscle. — 
Its length is about a quarter of an inch, and its width at the base 
is about the same. Resembling a spiral shell in construction, the 
cochlea consists of a tube wound round a centrai part or axis; but 
it differs from the shell in having its tube subdivided by a partition. 

The axis or modiolus (fig. 244, a) is the central stem which sup- 
ports the windings of the spiral tube. Conical in shape, its size 


diminishes rapidly towards the last half turn of the tube, but it 
enlarges at the tip of the cochlea, forming a second small cone (0), 
which is bent. The axis is perforated by canals as far as the con- 
tracted part in the last half turn, and the central one is larger than 
the others ; these transmit vessels and nerves in the fresh state. 

The spiral tube forms two turns and a half around the stem, and 
terminates above in a closed extremity named the cupola. When 
measured along the outer side, it is about one inch and a half long. 
Its diameter at the beginning is about one tenth of an inch, but it 
diminishes gradually to half that size towards the opposite end. 

Of the coils that the tube makes, the first is much the largest ; 
this projects towards the tympanum, and gives rise to the eminence 
of the promontory on the inner wall of that cavity. The second 
turn is included within the first coil. The last half turn bends 


* Section through the cochlea (Breschet). a. Axis with its canals. } 
Infundibulum or enlarged upper end of the axis. c. Septum of the cochlea. 
d. Membrane of Corti. ¢. Membrane of Reissner. f. Hiatus or helico- 
trema, s.t. Scala tympani. s.v. Scala vestibuli. 
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sharply round, and presents a free margin (b) (the edge of the 
axis). ' 

In the recent bone the tube is divided into two main passages Tube divided 
(scale) by the septum (fig. 244, ¢). In the dry bone a remnant of sadiia 
this partition is seen in the form of a thin plate of bone,—lamina 
spiralis, projecting from the axis ; and on the outer wall is a slight 
groove, opposite the ridge of bone. 

Septum of the spiral tube (fig. 245). The partition in the recent Septum 
bone dividing the tube of the cochlea into two passages, consists of PY 
an osseous and a membranous portion :— branous. 

The osseous part (*), formed by the lamina spiralis, extends about Osseous 
half way across the tube. Inferiorly it begins in the vestibule, where P™" 


Fig. 245.* 


ST 


it is wide, and is attached to the outer wall so as to shut out the 
fenestra rotunda from that cavity ; and diminishing in size ends 
above in a point,—the hamulus, opposite the last half turn of the 
cochlea. Between the hamulus and the axis is a space, which is ends above 
converted by the membranous part of the septum into a foramen pip 
(fig. 244, f) (hiatus, helicotrema), and allows the intercommunication aperture. 
of the two chief passages of the cochlear tube. 

The lamina spiralis is formed by two plates of bone, which en- Lamina 
close canals for vessels and nerves, and are separated farthest from 0 


* A diacram of a section of the tube of the cochlea enlarged (modified 
from Henle), SV. Scala vestibuli, ST. Scala tympani. CC. Canal of the 
cochlea. 1.. Membrane of Reissner. 2. Cochlear branch of the auditory 
nerve. 3. Lamina spiralis ossea, 4. Ligamentum spirale. a. Lamina den- 
ticulata. 0%. Sulcus spiralis. c. Tympanic lip of the sulcus spiralis. d. 
Inner rods of Corti. ¢. Outer rods of Corti. jf. Laminareticularis. 2. Inner 
hair cells. m6. Membrana basilaris. mc. Membrane of Corti. p. Outer 
hair cells. sm. Central space between the rods. , 

Cc 
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differs each other at the axis. The surface of the Jamina which is turned 
on two. _ to the lower of the two cochlear passages (st) is most pierced by 


apertures. The opposite surface is covered in the outer fifth of its 
denticulate extent by a border or limbus of fibrous structure (a), which ends in 
structure. wedge-shaped teeth near the margin of the bony plate, (denticulate 
lamina, Bowman). 


Sulcus Between the teeth and the underlying bone is a channel (0), lined 

eplalis. by flat epithelium, which is called sulcus spiralis : its edges are named 
vestibular (a) and tympanic (c). 

Mem- The membranous part of the septum (membrana basilaris, fig. 245, 


ea ea m b) reaches from the lower edge (c) of the lamina spiralis to the 
width ang groove in the outer wall of the cochlear tube. Its width varies :— 
extent. near the base of the cochleait forms half of the partition across the 
tube, but at the apex, where the bony part is wanting, it constructs 
the septum altogether. 
ee This membrane is firm and stiff, and possesses fine radiating lines, 
Bee: which cause it to split in shreds. At its outer attachment there is 
verse lines. 2 fibrous band (*) (ligamentum spirale, Kélliker) fixing it to the 
Spiral bone. 
Dearncnt Scale of the cochlea (fig. 244). The tube of the cochlea is divided 
Se by the septum into two primary passages, of which one is the scala 
lear tube. tympani (st) and the other scala vestibuli (sv) ; but the latter is 


rendered smaller by two canals being cut off from it by mem- 


branes. 
Position, These passages are placed one above another, the scala vestibuli 
extent ; (sv) being nearest the apex of the cochlea. Above they communi- 


joinedabove, cate through the aperture named helico-trema (f). Below they end 

ee differently, as the names express :—the scala vestibuli opens into the 
front of the vestibule (fig. 242, g) ; but the scala tympani is shut 
out from the vestibular cavity by the lamina spiralis of the septum 
cochlex, and is closed below by the membrane of the fenestra ro- 
tunda, though in the dry bone it opens into the tympanum. 

They differ Each has certain peculiarities. The vestibular scala extends into 

in extent ] i 

and size: the apex of the cochlea; whilst the tympanic scala is largest near 

openingin the base. Connected with the last is the small aqueduct of the 


lower. cochlea, which begins close to a ridge near the lower end of the scala, 
and opens at the lower border of the petrous portion of the temporal 
bone. 

So ae The scale are clothed with a thin fibrous membrane, continuous 


with that in the vestibule: in the scala tympani it helps to close 

the fenestra rotunda, forming the inner layer of the secondary 

membrane of the tympanum, and joins the fibrous process in the 

andcon- aqueduct of the cochlea. The fluid of the vestibular space fills 

tents. both scale. 

Subdivision SMALLER PARTITIONS OF THE COCHLEA (fig. 245). Two thin mem- 

OT Coc 

im branes are prolonged from the septum to the outer wall, across the 
vestibular scala. One is called membrane of Reissner, and the 
other membrane of Corti. 

spestinsane of The membrane of Reissner (*), which is easily torn, is prolonged 
obliquely from the upper surface of the septum cochlew, where the 
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limbus ends, to the outer part of the tube of the cochlea, so as to 
cut off a small channel,—the canal of the cochlea (cc). It is 
formed by a very thin layer of fine connective tissue with blood 
capillaries, and is covered by the epithelial lining of the two spaces 
between which it intervenes. 

The membrane of Corti (mc) (membrana tectoria) stretches hori- Membrane 
zontally across the tube of the cochlea near, and parallel to the ° eh 
membrana basilaris. Internally it is attached to the limbus of the 
septum cochlez, and externally to the wall of the cochlear tube. 

It is a thin elastic transversely-fibred layer, which is thicker inter- 
nally than externally. Between it and the membrana basilaris (mb) 
is a narrow channel for the reception of the organ of Corti. 

SMALLER PASSAGES OF THE COCHLEA (fig. 245). The spaces re- small spaces 
sulting from the subdivision of the scala vestibuli by the membranes ° cochlea. 
-above noticed are two in number, viz., canal of the cochlea, and 
space for the organ of Corti. 

The canal or duct of the cochlea (cc) is the narrow interval Duct of the 


towards the outer part of the cochlear tube, between the membrane Ree 
i : ries, 
of Reissner ("), and the membrane of Corti (mc). It extends from Poe ‘ 


apex to base of the cochlea like the larger scale ; it is lined by 
epithelium, and contains a fluid (endolymph). 

Above it reaches into the cupola and is closed. Below it is joined closed 
by a very small tube (fig. 246, c) (canalis reuniens Hensen), with ° hee 
the saccule in the vestibule. Tae Raine 

The space for the organ of Corti is a narrow interval correspond- gmanest 
ing in depth with the sulcus spiralis, and is placed between the space, 
membrane of Corti (mc) and the membrana basilaris (mb). It boundaries. 
contains the organ of Corti and is filled with fluid. 

The orGan or Corti (fig. 245) rests on the membrana basilaris Organ of 
(mb), and occupies the narrow space between this and the mem- 
brane of Corti; it consists of rods and cells placed vertically on 
each side of a median space (sm). 

The rods are firm peculiar bodies, which are arranged in two Two rows of 
rows (d and e) over an intervening triangular space ; they slant ie 
towards each other above, and are separated below like the rafters position 
in a roof. The inner row, the more numerous, are in contact with 
each other on the sides, and the outer set touch only by the upper 
end. ‘Where they touch above they are flattened and directed out, and - 
the inner (@) overlapping the outer (e) ; and where they rest on the Sse 
membrana basilaris each is provided with a nucleus-like body. 

The cells, somewhat like columnar epithelium, (fig. 245) are Cells in 
nucleated, and are arranged vertically on the sides of the rods ; the Cone 
lower end is furnished with a process which is directed to the 
membrana basilaris, and the other placed upwards, is provided with 
stiff filaments or hairs. 

The inner set (7) stand in a single line between the sulcus spiralis Inner set, 
and the inner row of rods. The other set (p) four deep, are flat- ana outer 
tened and riband-like, and bulged below, and are placed outside Beh 
the external row of rods; the filaments at the upper end project 
through apertures in the layer (/) above them. Be 
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Lamina reticularis (f) (Kolliker). A very thin layer of flattened 
particles (phalanges) is continued over the outer half of the organ 
of Corti; in it are apertures, through which pass the filaments at 
the end of the cells. And around the upper ends of the inner 
cells is a similar uniting material. It is supposed to fix and keep 
in place the cells. 

An epithelial layer, consisting of cubical cells, covers the floor of 
the space outside and inside the organ of Corti. 

The MEMBRANOUS LABYRINTH (fig. 246) is constituted of sacs, con- 
taining fluid, in which the auditory nerve is expanded. The sacs 
are two in number, viz., utricle and saccule, and have the general 
shape of the surrounding bony parts; they are confined to the 
vestibule and the semicircular canals. Surrounding them is the 
perilymphie fluid. 

Dissection. The delicate internal sacs of the ear, with their nerves, 
cannot be dissected except on a temporal bone which has been 
softened in acid, and afterwards put in spirit. The previous in- 
structions for the dissection of the osseous labyrinth will guide the 
student to the situation of the membranous structures within it, 
but the surrounding softened material must be removed with great 
care. 

A microscope will be needed for the complete examination of the 
sacs. For the display of the blood-vessels a minute injection will 
be required. - 

The utricle (fig. 246, d), or the common sinus, is the larger of 
the two sacs, and is situate at the posterior and upper part of the 
vestibule, opposite the fovea semi-elliptica in the roof. It is trans- 
versely oval in form, and connected with it posteriorly are three 
looped tubes, which are prolonged into the semicircular canals. 

These prolongations (y) are smaller than the osseous tubes, being 
only one third of their diameter; and the interval between the 
bone and the membrane is filled by fluid—the perilymph. In 
form they resemble the bony cases, for they are marked at one end 
by a dilatation (/) corresponding with the ampulla of the osseous 
tube ; and, further, two are blended at one end, like the canals 
they occupy : they communicate with the utricle by five openings, 
and are filled with the fluid of that sac. At each ampullary 
enlargement there is a transverse projection into the interior of the 
eee and at that spot a branch of the auditory nerve enters the 
wall. 

The utricle and its offsets are filled with a clear fluid, like water 
which is named endolymph; and in the wall of the sac is a ermal 
calcareous deposit (otolith, ¢) opposite the entrance of the nerve 
into it. 

The saccule (fig. 246, a) is a smaller and rounder cyst than the 
utricle, and is placed in front of it in the hollow of the fovea 
hemispherica. It is separate from the other; but it is continuous 
below, by a short and small duct (c, ductus reuniens) with the 
canal of the cochlea. 


Like the larger sac it has a translucent wall, in which is an 
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otolith (0) opposite the entrance of the nerve ; it is also filled by 
endolymph, which is continued into the canal of the cochlea through 
the ductus reuniens. 
Structure of the sacs. The wall of the sacs of the membranous Wall of 
labyrinth is translucent and firm ; but it is more opaque where the he i 
vessels and nerves enter it. Three strata enter into its construction, Strata : 
together with blood-vessels and nerves. 
The outer fibrous covering is loose and flocculent, is easily outer, 
detached, and contains irregular pigment cells with ramifying 


Fig. 246.* 


blood-vessels. The middle stratum (tunica propria) is clear and middle, 
tough, like the hyaloid membrane in the interior of the eyeball: 

its inner surface is irregular owing to slight eminences ; and in the 
ampulla of the semicircular tube this layer forms the transverse 
projection. .The inner one is formed by a layer of flattened inner. 
nucleated cells, which are continued over the eminences in the 
interior. In the region of the nerve, both in the ampulla of the 
semicircular canal-and in the sacs, the epithelium is said to become 
columnar, and to have intermixed spindle-shaped nucleated cells 
(like the olfactorial), which possess hair-like processes at their free 
ends. 

The small calcareous masses, or the ofoliths, consist of minute, Otoliths 
elongated, six or eight-sided particles of carbonate of lime, which ¢fifhe. 
are pointed at the ends, and are situate in the inner part of the 
wall of the utricle and saccule. Within the enlargement of each 
semicircular tube there is also a calcareous material. 


* Petrous bone partly removed to show the membranous labyrinth in place 
(Breschet). a. Small sac; 6, its otolith ; c. Ductus reuniens. d. Large sac, 
or utricle ; ¢, its otolith. f Ampullary enlargement on a semicircular tube. 
g. Semicircular tube. 
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Blood-vessels | BLOOD-VESSELS. The membranes of the labyrinthic cavity receive 

er the me™- their blood from an artery which enters the internal auditory meatus 
with the nerve ; but some offsets from the posterior auricular supply 
their hinder part. 

Internal The internal auditory artery arises from the basilar trunk within 

te’ the skull (p. 183), and enters the internal meatus with the auditory 

nerve. In the bottom of that hollow it divides into two branches. 

—one for the vestibule, the other for the cochlea. 

hasabraneh The branch of the vestibule, after piercing the wall of the cavity, 

pomen- —__ subdivides into small offsets, which supply the lining membrane, 

SACS 5 and ramify over the sacs, and the tubes occupying the semicircular 

termination ; canals. The vessels end in a network of capillaries on the exterior 
of the special layer of the sacs, and this is most developed about 
the termination of the nerves. 

pe eee The branch of the cochlea subdivides into twigs which enter the 

cochlea ; canals in the modiolus. Small offsets from these are directed out- 
wards through canals in the lamina spiralis, and communicate 

mode of together in loops near the margin of that osseous zone. From this 

termination: anastomosis vessels are supplied to the basement layer and the 
membrane lining the scale ; but the septum cochlez prevents the 
communication of the vessels of the two passages. 

joinsalongi- A longitudinal vessel is placed on that surface of the membranous 

tudinal : is 5 c 

TERN. part of the septum cochlez which is turned to the scala tympani, 
and is opposite the outer rods of Corti; it communicates here and 
there with the arterial loops before mentioned. 


Leaks A The vei. One branch of vein is derived from the cochlea, and 
sinus. another from the membranous labyrinth: the two are united near 


the cochlea, and the trunk ends in the superior petrosal sinus in 
the base of the skull. 


fee NERVE OF THE LApyrinTH (fig. 247). Only one special nerve, 
auditory (p. 188), is distributed to the labyrinth. Entering the in- 
ae oll ternal auditory meatus, the nerve divides into two branches, like 


the artery, viz., an anterior for the cochlea, and a posterior for the 
membranous labyrinth. In the trunk and in both branches nerve 
cells are contained: in the branch to the labyrinth they form a 
swelling (intumescentia ganglioformis of Scarpa). 
ee The cochlear branch divides at the base of the modiolus into 
: twigs, which enter it, and are directed outwards with the vessels. 
eet itis into the canals in the lamina spiralis (fig. 245, *). As they enter 
the lamina they form a plexus with ganglion cells, and are con- 
tinued onwards near the scala tympani, being still plexiform, as 
ant ee far as the edge of the bone. At this spot they leave the bone and 
membrane, are arranged in conical bundles, which pass through apertures at 
the junction of the bone with the lamina basilaris of the septum 
cochlez : consisting now of axis cylinders they are directed towards. 
uate un- the cells of the organ of Corti, but their ending is unknown. 
sracties cei The vestibular branch ends in three nerves for the membranous 
branch labyrinth: these pierce the cribriform plate in the bottom of the 
into three, meatus, and are thus distributed :—One appertains to the utricle (¢) 
and to the enlargements on the tubes contained in the superior 
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Or 
i) 


AUDITORY BLOOD-VESSELS AND NERVE. 


vertical and horizontal semicircular canals (fig. 247); a second 
ends in the saccule (a); and the third belongs to the ampullary 
swelling (b) on the tube in the posterior vertical semicircular canal. 

On the sacs the nerve divides, and its filaments separate, some Termination 
fibrils passing through the otolith and others outside it, and pierce oo 
the middle layer of the wall. Now becoming axis cylinders they SS nag 


Fig. 247.* 


divide, and unite in a plexus beneath the epithelium, and are 
thought to be united with the deep ends of the spindle-shaped 
cells with hair-like processes. 

On the ampullary enlargement of the semicircular tubes the nerve In the tubes 
enters the external side, where it forms a forked eminence (Steifen- eit Rarer 
sand), corresponding with the projection in the interior. The nerve ana, pranch- 
divides at first into two chief pieces, which are directed to the sides ; ing; end 
and it is doubtful whether filaments extend into the tube beyond p 
those eminences. Finally it pierces the wall of the tube, and 
forming a sub-epithelial plexus of nerve-fibres, as in the utricle, 


is supposed to be connected with similar auditorial cells. 


* Distribution of nerves to the membranous labyrinth (Breschet). a. Nerve 
to the saccule. 0. Nerve entering the ampullary enlargement on a semicircular 
tube. c. Branch of nerve entering the large sac or utricle. 
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The letter (0) refers to the origin, (c) to the course, and (d) to the distribution 
of a nerve or vessel whica is described in different pages. 


ABDOMEN, 466. 
surface of, 436. 
Abdominal aorta, 482, 533. 
cavity, 466. 
hernia, 455. 
regions, 467. 
ring, external, 443. 
internal, 451, 456. 
Abducens nerve, (0) 188, (d) 47, (c) 18. 
Abductor minimi digiti, 297. 
pedis, 678. 
pollicis mantis, 295. 
pedis, 678. 
Accessorius muscle, 682. 
ad sacro-lumbalem, 391. 
Accessory nerve of the obturator, (0) 543, 
(d) 632. 
pudic artery, 432, 564. 
spleens, 506. 
Acini of the liver, structure, 511. 
Acromial artery inferior, 248. 
cutaneous nerves, 256. 
thoracic artery, 247. 
Acromio-clavicular articulation, 261. 
Adductor brevis, 633. 
longus, 632. 
magnus, 635, 659. 
minimi digiti, 298. 
oculi, 47. 
pollicis mants, 296. 
pedis, 683. 
Air-cells of the lung, 360. 
Alar ligaments of the knee, 701. 
Alveolar plexus, 144. 
Ampulle, membranous, 756. 
of the semicircular canals, 751. 
Amygdaloid lobe of cerebellum, 225. 
Anastomotic artery of brachial, 270. 
femoral, 624. 
Anconeus muscle, 304. 
Angular artery, 28. 
vein, 28. 
Ankle joint, 708. : 
Annular ligament of ankle, anterior, 690. 
external, 691. 
internal, 675. 
of wrist, anterior, 300, 
posterior, 301, 
309 


Annular protuberance, 196. 
Annulus of Vieussens, 3388. 
Anterior elastic layer of cornea, 725. 
commissure, 217. 
medullary velum, 226. 
Anti-helix, 34, 
Anti-tragus, 34. 
muscle, 34. 
Anus, 417. 
Aorta, 348, 3849. 
abdominal, 482, 538. 
thoracic, 349, 361. 
Aortic arch, 350. 
opening, 531. 
plexus, 481. 
sinus, 350. 
Aperture of the aorta, 3438. 
of the cave, 338. 
of Eustachian tube, 126. 
for the femoral artery, 636. 
of the heart, 338, 348. 
larynx, 127. 
mouth, 127. 
nares, 126. 
cesophagus, 128. 
of the pulmonary artery, 341. 
veins, 342. 
thorax, 118. 
Aponeurosis, epicranial, 3. 
of external oblique, 442. 
over femoral artery, 623. 
of internal oblique, 445. 
lumbar, 385, 
palmar, 290. 
of the pharynx, 123. 
plantar, 676. 
of the soft palate, 129, 
temporal, 4. 
of the transversalis muscle, 
vertebral, 389. 
Appendages of the eye, 31. 
Appendices epiploica, 470. 
Appendix auriculie, 338, 342, 
exci, 502. 
yermiformis, 502. 
Aqueduct of the cochlea, 754. 
of Sylvius, 217. 
of the vestibule, 750. 
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Aqueous humour, 781. : 
Arachnoid membrane of the brain, 178. 
of the cord, 406. 
Arbor vite cerebelli, 227. 
Arch of aorta, 350. 
crural or femoral, 613. 
of diaphragm, 631. 
palmar deep, 298. 
superficial, 291. 
plantar, 655. 
of soft palate, 126. 
Arciform fibres, 194. 
Areola of the mamma, 239. 
Arm, dissection of, 263. 
veins of, 264. 
Arter. acromialis inferior, 248. 
anastomotica brachialis, 270. 
magna, 624. 
angularis faciei, 28. 
aorta abdominalis, 482, 533. 
thoracica, 349, 361. 
articulares inferiores, 654. 
superiores, 644. 
articularis azygos, 654. 
auricularis posterior, 6, 80. 
auditoria, 183, 758. 
axillaris, 245. 
basilaris, 181. 
brachialis, 268. 
brachio-cephalica, 351. 
bronchiales, 361, 362. 
buecalis, 89. 
capsularis inferior, 534. 
media, 522, 534. 
superior, 534. 
carotis communis dextra, 74. 
sinistra, 118, 351. 
externa, 77. 
interna, 19, 103, 182. 
carpi ulnaris anterior, 286. 
posterior, 286. 
radialis anterior, 283. 
posterior, 308. 
centralis retinw, 46, 735. 
cerebelli inferior, 181. 
inferior anterior, 182. 
superior, 182, 
cerebri anterior, 182, 
media, 183, 
osterior, 182. 
cervicalis ascendens, 71. 
profunda, 71, 397. 
choroidea cerebri, 182, 183. 
ciliares anteriores, 46, 730. 
posteriores, 46, 730. 
cireumflexa anterior, 248, 258. 
externa, 627. 


ilii interna, 454, 535, 648. 
superficialis, 439, 606. 


interna, 634, 648. 
posterior, 248, 258. 
coccygea, 645. 
cochlearis, 758. 
cocliaca, 485. 
colica dextra, 478. 
media, 478. 
sinistra, 408. 
comes neryi ischiadici, 645, 


| 


Arter. comes nervi phrenici, 354. 


communicans cerebri anterior, 183. 
posterior, 183. 
palmaris, 292. 
plantaris, 685. 
coronaria dextra, 336. 
labii inferioris, 27. 
superioris, 27. 
sinistra, 336. 
ventriculi, 485. 
corporis bulbosi, 431, 582. 
cayernosi, 431, 585. 
cremasterica, 453, 454. 
crico-thyroidea, 79. 
ceystica, 487. 
deferentialis, 563. 
dentalis anterior, 102. 
inferior, 88, 92. 
superior, 89, 102. 
diaphragmatica, 534. 
digitales mantis, 292. 
pedis, 685. 
dorsales pollicis, 308. 
dorsalis carpi radialis, 308. 
carpi ulnaris, 286. 
indicis, 309. 
lingue, 97. 
pedis, 686, 694. 
penis, 431, 441. 
pollicis, 308. 
scapula, 248, 263. 
epigastrica, 454, 535. 
superficialis, 439, 606. 
ethmoidalis, anterior, 46, 144. 
posterior, 46, 144. 
facialis, 27, 79. 
femoralis, 618, 624. 
frontalis, 5, 46. 
gastricx, 485, 495. 
gastro-epiploica dextra, 486. 
sinistra, 485. 
glutea, 563, 643. 
heemorrhoidalis inferior, 422. 
hemorrhoidalis media, 563. 
superior, 480, 564, 
583. 
helicinie, 581. 
hepatica, 485, 513. 
hyoidea lingualis, 97. 
thyroidew, 79. 
hypogastrica, 561. 
iliaca communis, 535. 
externa, 535. 
interna, 561. 
ileo-colica, 478. 
lumbalis, 562. 
incisoria, 92. 
infra-orbitalis, 89, 102. 
: scapularis, 248, 256. 
dnnominata, 351, 
intercostales anteriores, 254, 362. 
rami anteriores, 362, 453. 
: . posteriores, 397,410. 
intercostalis superior, 71, 363. 
interossea, 286. 
anterior, 288. 
; posterior, 307. 
interossex mantis, 298, 308. 
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Arter. interossex pedis, 695. 


intestinales, 478. 
intra-spinales, 415. 
ischiadica, 563, 645. 
labialis inferior, 27. 
lachrymalis, 33, 45. 
laryngealis inferior, 162. 
superior, 79, 162. 
lingualis, 77, 97. 
lumbales, 543, 
rami anteriores, 543. 
posteriores, 398, 
magna pollicis mantis, 299. 
pedis, 686. 
malleolares, 694. 
mammaria, externa, 248. 
interna, 70, 253, 354, 454. 
masseterica, 89. 
maxillaris interna, 70, 87, 143. 
mediana, 289. 
mediastinew, 253, 362. 
meningea media, 15, 88. 
parva, 15, 88. 
meningew anteriores, 15. 
posteriores, 15, 80, 181. 
mesenterica inferior, 480. 
superior, 476. 
metacarpa radialis, 308. 
ulnaris, 286. 
metatarsea, 695. 
musculo-phrenica, 253, 534. 
mylo-hyoidea, 88. 
nasalis, 46, 144. 
lateralis, 28. 
septi, 28. 
nutritia femoris, 634. 
fibule, 674. 
humeri, 270. 
tibie, 673. 
obturatoria, 563, 637. 
occipitalis, 6, 79, 397. 
csophageales, 362, 485. 
ophthalmica, 19, 45. 
ovariana, 534, 564. 
palatina inferior, 79. 
superior, 143. 
palmaris profunda, 291. 
palpebralis inferior, 33, 46. 
superior, 33, 46. 
pancreatic, 485. 
pancreatico-duodenalis, 478, 486. 
perforantes femorales, 634, 659. 
mammariie interne, 253. 
mantis, 298. 
pedis, 685, 695. 
pericardiace, 362, _ a 
perinei superticialis, 425. 
peronea, 674. 
anterior, 674. 
petrosa, 15. 
pharyngea ascendens, 106. 
phrenic inferiores, 434. — 
superiores, 354, 534. 
plantaris externa, 680, 685. 
interna, 679. 
poplitea, 652, 
princeps cervicalis, 397. 
pollicis, 299. 


Arter. profunda cervicis, 71, 397. 


femoris, 619, 634. 
inferior, 270. 
superior, 270, 274. 
pterygoidex, 89. 
pterygo-palatina, 144. 
pudenda externa, 606, 619. 
interna, 422, 431, 441, 564. 
pulmonalis, 341, 348, 360. 
dextra, 349. 
sinistra, 349. 
pylorica inferior, 486. 
superior, 486. 
radialis, 282, 298, 308. 
indicis, 299. 
ranina, 97. 
receptaculi, 19. 
recurrens interossea posterior, 307. 
radialis, 283. 
tibialis, 694. 
ulnaris anterior, 286. 
posterior, 286. 
renales, 519, 533. 
sacra media, 533, 565. 
sacro-lateralis, 562. 
scapularis posterior, 70, 263, 387. 
sciatica, 563, 645. 
sigmoidea, 480. 
spermatica, 527, 534. 
spheno-palatina, 143. 
spinales posteriores, 180, 410. 
spinalis anterior, 180, 410. 
splenica, 485, 507. 
sterno-mastoidea, 79. 
stylo-mastoidea, 80. 
subclavia dextra, 68. 
sinistra, 117, 352. 
sublingualis, 97. 
submentalis, 79. 
subscapularis, 248. 
superficialis cervicalis, 387. 
perineei, 425. 
vole, 283. 
supra-orbitalis, 5, 46. 
scapularis, 70, 262, 387. 
spinalis, 263. 
tarsea, 699. 
temporales profunde, 88. 
temporalis, 80. 
anterior, 5. 
media, 80. 
posterior, 6. 
superficialis, 5, 80. 
thoracica acromialis, 247. 
alaris, 248. 
longa, 248. 
suprema, 247, 
thyroidea ima, 120. 
inferior, 70, 120. 
superior, 78, 120. 
tibialis antica, 692. 
postica, 673. 
tonsillaris, 79. 
transversalis colli, 70, 387. 
faciei, 28, 80. 
perinei, 425, 
pontis, 182. 
pubis, 454. 
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Arter. tympanica, 88. _ 
tympanica inferior, 747. 
superior, 747. 
ulnaris, 284, 291. | 
umbilicalis, 561. 
uterina, 564. 
vaginalis, 564. 
vertebralis, 70, 171, 180. 
vesicalis inferior, 563, 575. 
superior, 563. 
vestibuli, 758. 
vidiana, 144, 
Articular popliteal arteries, 654. 
nerves, 656. 
Articulation, acromio-clayicular, 250. 
astragalo-scaphoid, 711. 
astragalus to os calcis, 710. 
atlo-axoidean, 172, 176. 


of bones of the tympanum, 749. 


caleaneo-cuboid, 711. 
scaphoid, 711. 
of carpal bones, 318. 
carpo-metacarpal, 320. 
of cervical vertebra, 172. 
chondro-costal, 372. 
sternal, 372. 
of coecygeal bones, 595. 
coraco-clavicular, 250. 
of costal cartilages, 372. 
costo-clavicular, 176. 
vertebral, 369. 
erico-arytenoid, 166, 
thyroid, 165. 
of cuneiform bones, 714. 
cuneiform to cuboid, 714. 
cuneiform to scaphoid, 714. 
of dorsal vertebra, 372. 
femoro-tibial or knee, 697. 
humero-cubital or elbow, 312. 
ilio-femoral or hip, 659. 
of lower jaw, 89. 
of lumbar vertebra, 372. 
of the metacarpal bones, 320. 
metacarpo-phalangeal, 322. 
metatarsal, 715. 
metatarso-phalangeal, 717. 
occipito-atloidean, 172. 
axoidean, 174. 
os calcis to cuboid, 711. 
to scaphoid, 711. 
peroneo-tibial, 706. 
phalangeal of fingers, 322. 
of toes, 718. 
of pubic symphysis, 599, 
radio-carpal or wrist, 316. 
cubital inferior, 317. 
superior, 314, 
sacro-coccygeal, 595, 
iliac, 696. 
vertebral, 595. 
scaphoid to cuboid, 714. 
to cuneiform, 714, 
scapulo-humeral, 309, 
sterno-clavicular, 176, 
sternum, pieces of, 372, 
tarsal transverse, 713. 
tarso-metatarsal, 715. 
temporo-maxillary, 85. 


Articulation, thyro-arytenoid, 167. ° 
of the thumb, 320. 
tibio-tarsal or ankle, 707. 
of vertebrae, 372. 
Arcus externus diaphragmatis, 531. 
internus diaphragmatis, 531. 
Aryteno-epiglottidean folds, 161. 
Arytinoid cartilages, 164. 
glands, 132. 
muscle, 156. 
Ascending cervical artery, 71. 
vein, 70. 
colon, 470. 
pharyngeal artery, 106. 
vein 107. 
Attollens aurem, 2. 
Attrahens aurem, 2. 
Auditory artery, 183, 758. 
tube, external, 739. 
nerve, (0) 188, (d) 788. 
nucleus, 19 
Auricle of the ear, 33. 
Auricles of the heart, 335. 
left, 342. 
right, 338. 
structure of, 340. 
Auricule, 388, 342. 
Articular artery, posterior, (d) 6, (0) 80. 
nerves, anterior, 8. 
great, 8, 57. 
inferior, 91. 
posterior, 8, 36. 
Auricular vein, 6, 80. 
nerve of vagus, (0) 111, (d) 709. 
Auriculo-temporal nerve, 8, 
ventricular aperture, left, 343. 
right, 340. 
rings, 344. 


| Auricularis magnus nerve, 8, 57. 


Axilla, 240. 
dissection of, 240. 
Axillary artery, 246. 
glands, 243. 
plexus, 249. 
vein, 248. 
Axis, ceeliac, of artery, 485, 533. 
of cochlea, 752. 
thyroid, of artery, 70. 
Azygos, artery, 664. 
veins (0) 644, (d) 363, 640. 
uvule muscle, 131. 


Back, dissection of, 380. 
Base of brain, 198. 
the skull, arteries of, 15, 19. 
dissection of, 12. 
nerves of, 16, 20. 
Basilar artery, 181. 
membrane, 754. 
sinus, 15. 
Basilic vein, 264. 
Biceps femoris muscle, 656, 699. 
flexor cubiti, 267, 289, 310. 
Bicuspid teeth, 133. 
Bile ducts, 488, 497, 513. 
structure, 501, 514. 
Biventral lobe, 228. 
Bladder, 572, 559. 


Bladder, interior of, 574. 
connections of, 552, 559. 
ligaments of, 549, 551. 
structure of, 573. 

Bones of the ear, 744. 

ligaments of, 745. 
muscles of, 745. 

Brachial aponeurosis, 266. 
artery, 268. 
plexus, 72, 249. 
veins, 270. 

Brachialis anticus, 272, 289. 

Brachio-cephalic artery, 351. 

vein, left, 352. 


right, 352. 
Brain, base of, 198. 
examination of interior, 208. 
membranes of, 9, 12, 178, 
origin of nerves, 184. 
preservation of, 11. 
removal of, 10. 
vessels of, 180. 
Breast, 238. 
Broad uterine ligament, 557. 
Bronchial arteries, (0) 362, (d) 361. 
glands, 366. 
veins, 361, 362. 
Bronchus, left, 358. 
right, 358. 
structure of, 359. 
Brunner’s glands, 500. 
Buttock, dissection of, 637. 
muscles, 640. 
yessels and nerves, 643, 645. 
Buccal artery, 89. 
nerve, 91. 
Buccinator muscle, 26. 
Bulb of the urethra, 556, 
artery of, 431, (d) 582. 
nerve of, 432. 
Bulbi vestibuli, 587. 
Bulbous part of the urethra, 556, 578. 
Bulbus olfactorius, 185. 


Czecum coli, 502. 
connections of, 470. 
structure of, 503. 
Calamus scriptorius, 225. 
Calices of the kidney, 520. 
Calciform papilli, 149. 
Canal of cochlea, 755. 
of Petit, 736 
of spinal cord, 413. _ 
of the tensor tympani, 742. 
Canine tecth, 133. pias 
Capsular arteries, inferior, 534. — 
middle, 522, 534. 
superior, 534. 
ligament of the hip, 659. 
knee, 698, 
shoulder, 310. 
thumb, 3820. 
Capsule of crystalline lens, 737. 
of Glisson, 510. 
suprarenal, 521. 
Caput coli, 502. _ 
gallinaginis, 576. : 
Cardiac nerve, inferior, (0) 115 (d) 357 
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Cardiac nerve, middle, (0) 115 (d) 357. 
of pneumo-gastric, (0) 111, 
355, (d) 357. 
superior, (0) 115, (d) ae 
57. 


plexus, 337, 356. 
Veins, 336. 
Carnex columne, 340, 343. 
Carotid artery, external, 77. 
internal, (d) 19, 182, (c) 103. 
left common, 118, 351. 
right common, 74. 
plexus, 20. 
Carpal artery, radial anterior, 283. 
posterior, 30S. 
ulnar anterior, 286. 
posterior, 286. 
Carpo-metacarpal articulation, 320. 
Cartilage, arytenoid, 164. 
ericoid, 163. 
cuneiform, 164. 
of the ear, 35. 
thyroid, 163. 
triangular of the nose, 135. 
Cartilages of the eyelids, 32. 
of the nose, 30. 
of Santorini, 164. 
of trachea, 167. 
Caruncula lachrymalis, 33. 
Caruncule myrtiformes, 585. 
Cauda equina, 409. 
Cava, inferior, 339, 482, 536. 
superior, 339, 
Cavernous body, 555, 579. 
artery of, (0) 431, (d) 532. 
plexus, 20. 
sinus, 14. 
structure, 580. 
Cavity of the omentum, 474. 
Central artery of the retina, (0) 45, (d) 735. 
ligament of cord, 407. 
lobe of brain, 203. 
pillar of cochlea, 752. 
point of the perineum, 426. 
Centrum ovale cerebri, 208. 
Cephalic vein, 265. 
Cerebellar arteries, inferior, 181. 
superior, 182. 
Cerebellum, form of, 222. 
lobes of, 224. 
structure of, 226. 
Cerebral artery, anterior, 182. 
middle, 183. 
posterior, 182. 
Cerebrum, division into lobes, 202. 
convolutions, 204. 
form of, 198. 
interior, 208. 
structure, 219. 
Cervical fascia, 53, 59. 
ganglion, inferior, 116. 
middle, 115. 
superior, 114. 
glands, 74. 
nerves, anterior branches, 72, 170. 
posterior, 170, 394. 
plexus of nerves, 73. 
deep branches,73. 
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Cervical plexus of nerves, superficial, 57, 
59, 73. 


Cervicalis, ascendens ose 7A 
muscle, 391. 


vein, 71. 
profunda artery, (0) 71, (d) 397. 
vein, 70, 398 
supertficialis nerve, 57, 59. 
Cervico-facial nerve, 38. 
Cervix uteri, 588. 
vesice, 553. 
Chamber of the eye, anterior, 781. 
posterior, 781. 
Check ligameuts, 174. 
Cheeks, 133. 
Chiasma of the optic nerves, 186. 
Chondro-costal articulations, 372. 
glossus muscle, 161. 
sternal articulations, 372. 
Chorda tympani nerve, (0) 709, (d) 92, 98. 
Chord tendinev, 341, 348. 
vocales, 160. 
Willisii, 19. 
Choroid artery of the brain, 182. 
coat of the eye, 726. 
plexuses of the brain, 216, 230. 
veins of the eye, 731. 
brain, 216. 
Cilia, 31. 


Ciliary arteries, (0) 45, (d) 730. 
ligament, 729. 
muscle, 728. 
processes of the choroid, 727. 
of the suspensory oe 
736. 


nerves of nasal, (0) 44, (d) 731. 
of lenticular ganglion, 46, 


731. 
Circle of Willis, 183. 
Circular sinus, 14. 
Circumflex artery, anterior, 248, 268. 
external, 627. 
internal, 634, 648. 
posterior, 248, 258. 
iliac artery, deep, 454, 535. 
superficial, 606, 
1 


619. 
nerve (0) 249, (d) 258. 
Clavicular cutaneous nerves, 57, 73. 
Clitoris, 584. 
Coccygeal artery, 645. 
muscle, 547, 
nerve, 566. 
Cochlea, 751. 
canal of, 755. 
nerve of, 758. 
vessels of, 758. 
Coeliac artery, 485. 
plexus, 490. 
Colic artery, left, 480. 
middle, 478. 
right, 478. 
Colon, 469, 501. 
course of, 470. 
structure of, 503. 
Columnar layer of retina, 793. 
Columnz carne, 340, 348. 
Columns of the cord, 412. 


Columns of the vagina, 586. 
Comes nervi ischiatici artery, 643. 
phrenici artery, 354. 
Commissure, anterior, 217. 
of the cerebellum, 223, 227. 
of the cord, 413. 
great, 209. 
of the optic nerves, 186. 
posterior, 217. 
soft, 217. 
Commissural fibres of the medulla, 194. 
Communicating artery of anterior igs 


of posterior cerebral, 
in the palm, 291. 
eroneal nerve, 668. 
Complexus eae, 392. 
Compressor of the bulb, 427. 
of the nose, 21. 
Conarium, 218. 
Concha, 34. 
Cones of the retina, 733. 
Congenital hernia, 459. 
Coni vasculosi, 526. 
Conical papille, 148. 
Conjoined tendon, 448. 
Conjunctiva, 33. 
Conoid ligament, 250. 
Constrictor inferior, 123. 
of the fauces, 130. 
middle, 123. 
superior, 124. 
urethree, 430, 435. 
Conus arteriosus, 340. 
Conyolutions of the brain, 203, 208. 
of hemisphere, 204. 
of longitudinal fissure, 206. 
Coraco-brachialis muscle, 268. 
clavicular articulation, 250. 
humeral ligament, 310. 
Cordiform tendon, 530. 
Cords of the abdominal wall, 462. 
Cornea, 724. 
structure, 724. 
Cornicula laryngis, 165. 
Cornua of gray crescent, 413. 
of lateral ventricle, 210. 
Corona glandis, 558. 
radiata, 220. 
Coronary vessels of the heart, 336. 
of the lips, 37. 
artery of the stomach, 486. 
ligament of the liver, 476. 
plexus of the stomach, 490. 
plexuses of the heart, 387. 
sinus, 336, 353. 
vein of the stomach, 488. 
Corpora albicantia, 200. 
Avantii, 341, 344. 
cavernosa, 595, 579. 
geniculata, 208, 222. 
Malpighiana, 507, 515. 
mamillaria, 200. 
olivaria, 191, 193. 
pyramidalia anteriora, 191, 192, 
_,  posteriora, 191, 194. 
quadrigemina, 219, 
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| Corpora restiformia, 191, 194. 
| Corpus callosum, 201, 209. 
dentatum cerebelli, 227. 
medulle, 198. 
fimbriatum uteri, 592. 
geniculatum externum, 218. 
internum, 218. 
Highmori, 524. 
luteum, 592. 
olivare, 191, 193, 219. 
spongiosum urethrie, 556, 581. 
striatum, 213, 222. 
thyroideum, 119. 
‘Corpuscles of Malpighi, 507, 516. 
‘Corrugator cutis ani, 420. 
supercilii muscle, 23. 
Cortex of the tongue, 151. 
‘Cortical substance of the kidney, 517. 
‘Costo-clavicular ligament, 176. 
coracoid membrane, 245. 
transverse ligaments, 371. 
Cotunnius, nerve of, 141. 
‘Cotyloid ligament, 661. 
Covered band of Reil, 208. 
Cowper’s glands, 430. 
Cranial aponeurosis, 3. 
nerves, 16, (0) 134. 
‘Cremaster muscle, 446. 
Cremasteric artery, 453, 454. 
fascia, 446. 
-Cribriform fascia, 607. 
Crico-arytenoid articulation, 166. 
muscle, lateral, 156. 
posterior, 145. 
thyroid articulation, 165. 
membrane, 166. 
muscle, 159. 
‘Cricoid cartilage, 163. 
Crista vestibuh, 750. 
Crucial ligaments, 701. 
‘Crura cerebelli, 226. 
cerebri, 198, 222. 
of the diaphragm, 530. 
of the fornix, 212. 
-Crural arch, 613. 
deep, 453, 613. 
canal, 614. 
hernia, 465, 615. _ 
nerve, (0) 542, (d) 628. 
ring, 464, 615. 
sheath, 464, 6138. 
Crypts of Lieberkiihn, 498. 
Crystalline capsule, 737. 
lens, 737. 
structure, 737. 
‘Cuneiform cartilages, 165. 
Cupola cochlew, 752. 
Curve of the urethra, 059. 
Cutaneous nerves of the abdomen, 438, 
of the arm, 265. 
of the back, 381. 
of the buttock, 638. 
of the face, 38. 
of the foot, back, 689. 
sole, 676. 
of the forearm, 278. 


of the hand, back, 278. 
of the hand, palm, 290. 
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Cutaneous nerves of the head, 6. 


of the leg, back, 666. 
front, 689. 
of the neck, behind, 381. 
fore part, 59. 
of the perinweum, 422, 425. 
of the shoulder, 256. 
of the thigh, front, 608. 
. of the thorax, 238. 
Cystic artery, 487. 
duet, 515, 
plexus of nerves, 490. 


Dartoid tissue, 440. 
Decussation of the oblong medulla, 194. 
Deep cervical artery, (0) 71, (d) 397. 
erural arch, 453, 613. 
transverse muscle of perinzeum, 427, 
Deferential artery, 583. 
Deltoid ligament, 708. 
muscle, 257. 
Dens sapientie, 133. 
Dental artery, anterior, 102. 
inferior, 88, 92. 
superior, 89, 102. 
nerve, anterior, 101. 
inferior, 91. 
posterior, 101. 
Dentate, lamina, 214. 
ligament, 407. 
Denticulate lamina, 754. 
Depressor anguli oris, 26. 
epiglottidis, 157, 
labii inferioris, 26. 
ale nasi, 22. 
Descendens noni nerve, 76, 113. 
Descending colon, 470. 
Diaphragm, 327, 528. 
arteries of, 534. 
plexus of, 400. 
Digastric muscle, 75. 
nerve, 36. 
Digital arteries of plantar, 685. 
of radial, 299. 
of tibial, anterior, 686. 
of ulnar, 292. 
nerves of median, 293. 
of plantar, 680. 
of radial, 278. 
of ulnar, 292. 
Dilator of the nose, 22. 
of the pupil, 729. 
Discus proligerus, 591. 
Dissection of the abdomen, 4386. 
of the abdominal cavity, 466. 
of the anterior commissure, 217. 
of the arm, 236, 263. 
of the axilla, 240. 
of the back, 380. 
of the base of the skull, 12. 
of the brain, membranes, and 
nerves, 179. 
of the buttock, 637. 
of the cardiac plexus, 356. 
of the carotid artery, internal, 
103. 
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Dissection 
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of the carotid plexus, 20.. 

of the cerebellum, 222. 

of the cerebrum, 198. P 

of the corpus callosum, 201, 209. 

of the corpus striatum, 213, 222. 

of the crus cerebri, 198. 

of the external ear, 33, 759. 

of the internal ear, 741. 

of the eighth nerve, 107. 

of the eye, 722. 
lids, 31. 

of the face, 20. 

of fascia lumborum, 385. 

of femoral hernia, 463, 612. 

of the fifth ventricle of the brain, 


of the foot, back, 689. 
sole, 675. 
of the forearm, 276. 
back, 301. 
front, 276. 
of the fourth ventricle, 227. 
of the glosso-pharyngeal nerve, 


109. 
of the hand, back, 277. 
palm, 289. 
of the head, external parts, 1. 
internal parts, 9. 
of the heart, 333. 
ot the hypogastric plexus, 481. 
of the inferior maxillary nerve, 
89. 


of the inguinal hernia, 455. 
of the internal maxillary artery, 
Sis 


of Jacobson’s nerve, 109, 747. 
of the labyrinth, 749. 
of the larynx, 154. 
cartilages, 162. 
muscles, 154. 
nerves, 161. 
of the lateral ventricles, 209. 
of the left side of the neck, 116. 
of the leg, back, 665. 
front, 688. 
of the ligaments of atlas and 
axis, 172. 
of the ligaments of atlas and 
occiput, 172. 
of the ligaments of axis and 
occiput, 174. 
of the ligaments of clavicle and 
scapula, 260. 
of the ligaments of hip joint, 659. 
of the ligaments of jaw, 85. 
of the ligaments of lower limh, 
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of the ligaments of pelvis, 595, 
of the ligaments of ribs, 276. 

of the ligaments of shoulder, 309. 
of the ligaments of upper limh, 


of the ligaments of the vertebrie, 
373. 

of the lower limb, 697. 

of Meckel’s ganglion, 139, 

of the medulla oblongata, 189. 

of the neck, 61. 


ee — 


Dissection of the neck, anterior triangle, 59. 
left side, 116. 
posterior triangle, 53. 
of the ninth nerve, 112. 
of the nose, 134. 
of the ophthalmic of the fifth 


nerve, 18, 40. 
of the orbit, 39. 
of the otic ganglion, 146. 
of the pelvis, female, 556. 
side view, 557. 
of the pelvis, male, 545. 
side view, 546. 
of the perineum, female, 433. 
male, 417. 
of the pharynx, 121. 
of the pneumo-gastric nerve, 
107, 354, 491. 
of the pons, 196. 
of the popliteal space, 651. 
of the portio dura nerve, 36, 144. 
of the prevertebral muscles, 168. 
of the pterygoid region, 82. 
of the sacral plexus, 566. 
of the saphenous opening, 612. 
of the semilunar ganglia, 489. 
of the shoulder, 256. 
of the soft palate, 128. 
of the solar plexus, 489. 
of the spinel aoe 409, 
P accessory nerve, 107. 
of the subclavian artery, 64. 
of the submaxillary region, 93. 
of the superior maxillary nerve, 
100. 


of the testis, 523. 
of the thigh, back, 650, 656. 
front, 604. 
of the third ventricle, 216. 
of the thorax, 326, 
of the tongue, 148. 
of the triangular space of the 
thigh, 616. 
of the tympanum, 741. 
vessels and 
nerves, 747.. 
of the upper limb, 236. 
of the vena cava inferior, 482, 
536. 


of the vidian nerve, 142. 
Dorsal artery of the foot, 686, 694. 
of the penis, 431, (d) 441. 
of the tongue, 97. 
of the scapula, (0) 248, (d) 263. 
nerves, anterior branches, 253, 368, 
09.. 
posterior branches, 896, 409. 
eae te of the hand, 278. 
of the penis, (0) 482, (d) 441. 
Ductus ad nasum, 51. a oe 
arteriosus, 349. 
communis choledochus, 488,497, 501. 
cysticus, 515. 
ejaculatorius, 572. 
hepaticus, 488, 514. 
lymphaticus, 71, 366. 
pancreaticus, 505. 
reuniens, 726. 


| 
Ductus Riviniani, 99. - 
Stenonis, 29. 
thoracicus, 117, 365, 540. 
venosus, 510. 
Whartonii, 93, 99. 
Duodenum, connections, 482. 
peritoneum of, 475. 
Dura mater, 9, 12. 
of the cord, 404. 
nerves of, 16, 407. 
vessels of, 15, 407. 


Ear, external, 33, 739. 
internal, 741. 
Eighth nerve, 19, (0) 188. 
oe urine, 426. 
Elastic layers of cornea, 725. 
Elbow joint, 312. 
Eminentia collateralis, 211. 
teres, 229. 
Encephalon, 179. 
Endocardium, 348. 
Endolymph, 756. 
Ependyma, ventriculorum, 210. 
Epididymis, 526. 
Epigastric artery, 454, 535. 
superficial, 439, 619. 
region of the abdomen, 467. 
veins, 464. 
Epiglottidean gland, 161. 
Epiglottis, 165. 
Erector clitoridis, 434. 
penis, 426. 
spine, 391. 
Ethmoidal arteries, 46. 
Eustachian tube, cartilaginous part, 126. 
osseous part, 743. 
valve, 339. 
Extensor carpi radialis brevis, 303. 
longus, 302. 
carpi ulnaris, 304. 
digiti minimi, 304. 
digitorum brevis, 695. 
communis, 303. 
longus pedis, 692. 
indicis, 305. 
ossis metacarpi, 305. 
proprius pollicis, 691. . 
primi internodii policis, 305. 
secundi internodii policis, 305. 


External cutaneous nerves of arm, 266, 278. 
. of thigh, () aa 
09. 


saphenous nerve, 655, 668, 690. 
vein, 466, 689. 
Eye-ball, 722. 
brows, 31. 
lashes, 31. 
lids, 31. 
muscles of, 32. 
nerves of, 33. 
structure, 31. 
vessels, 33. 


Face, dissection of, 20. 

Facial artery, (d) 27, (0) 79. 
nerve, (d) 36, (¢) 645, (0) 188. 

Falciform ligament of the liver, 478. 
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Falciform border of saphenous opening, 612. 
Fallopian tube, 559, 592. 
Falx cerebelli, 12. 
cerebri, 10. 
Fascia, axillary, 237. 
brachial, 266. 
cervical, deep, 53, 59. 
costo-coracoid, 245, 
cremasteric, 446. 
eribriform, 607. 
of the forearm, 279, 
iliac, 464, 539. 
intermuscular of the humerus, 274. 
of the thigh, 627. 
lata, 610, 651. 
of the leg, 668, 690. 
lumborum, 385. 
obturator, 546. 
palmar, 290. 
pelvic, 546. 
perineal, deep, 428. 
superficial, 425. 
plantar, deep, 676. 
propria, 616. 
recto-vesical, 549. 
spermatic, 48, 
temporal, 4. 
transversalis, 451, 463. 
Fasciculus teres, 229. 
Femoral artery, 618, 624. 
hernia, 463, 615. 
ligament, 612. 
vein, 619, 624. 
Femoro-tibial articulation, 697. 
Fenestra ovalis, 741. 
rotunda, 741. 
Fibres of the cerebrum, 220. 
of the cerebellum, 227. 
of Miiller, 734. 
Fibro-cartilage. See Interarticular. 
of heart, 345. 
of tongue, 160. 
Fibrous coat of eye, 723. . 
Fifth nerve, 17, 187. 
ventricle of brain, 212. 
Filiform papille, 148. 
Fillet of the corpus callosum, 209. 
of the olivary body, 194, 197, 210. 
Filum terminale, 407. 
Fimbriz of the Fallopian tube, 592. 
First nerve, (0) 135, (c) 16, (d) 188. 
Fissure, longitudinal, 201. 
parieto-occipital, 203, 207. 
of Rolando, 208. 
of Sylvius, 202. 
transverse of brain, 214. 
Fissures of Santorini, 35. 
of the cord, 412. 
of the cerebrum, 202. 
Flexor accessorius muscle, 682. 
brevis minimi dig.ti, 298. 
pedis, 685. 
carpi radialis, 281, 301. 
ulnaris, 282. 
digitorum brevis pedis, 678. 
longus pedis, 672, 681. 
profundus, 288, 294. 
sublimis, 284, 294, 
3D 


va ee 


EE ——————— OS, ee 


770 


Flexor pollicis longus, 288, 295. 
pedis, 671, 682. 
brevis, 296. 
pedis, 683. 

Floeculus cerebelli, 225. 
Follicles, Meibomian, 32. 

ceruminous, 740. 

solitary, 493, 504. 
Foot, dorsum, 688. 

sole, 670. 

Foramen of Monro, 213. 

ovale, 338. 

for vena cava, 531. 

of Winslow, 474. 
Foramina Thebesii, 338. 
Forearm, dissection of, 276. 

cutaneous nerves, 278. 

veins, 277. 
Fornix, 212. 
Fossa, ischio-rectal, 419. 
navicular of the urethra, 578. 


of the pudendum, 584. 


ovalis, 338. 
Fosse of abdominal wall, 462. 
Fourth nerve, (0) 187, (c) 16, (d) 40. 
ventricle, 227. 
Fovyea, centralis, 732. 
hemispherica, 750. 
semi-elliptica, 750. 
Fovev of fourth ventricle, 229. 
Frenulum labii, 584. 
Frenum lingua, 148. 


nerve, 40. 
lobe, 208. 
vein, 6. 
Fungiform papille, 148. 
Funiculus gracilis, 191. 
lateralis, 191. 


Galactophorus ducts, 239. 
Galen, veins of, 216. 
Gall bladder, 514. 
structure, 514. 
Ganglia, cervical, inferior, 116, 121. 
middle, 115, 121. 
superior, 114, 121, 
lumbar, 543. 
sacral, 568. 
semilunar, 490. 
of spinal nerves, 409. 
thoracic, 365. 
Ganglion of the vagus, 110. 
Gasserian, 18. 
impar, 568. 
Neches 109. 
enticular, 45. 
Meckel’s, 141. 
ophthalmic, 45. 
otic, 146. 
petrosal, 109. 
spheno-palatine, 141. 
submaxillary, 97. 
thyroid, 115. 
Gastric arteries, 485. 
vein, 488. 
Gastro-colic omentum, 474. 
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Gastro-epiploic arteries, 485, 486. 
vein, 
hepatic omentum, 474. 
Gastrocnemius muscle, 668. 
Gemellus inferior muscle, 647. 
superior muscle, 647. 
Geniculate bodies, 208, 222. 
Genio-hyo-glossus, 96, 151. 
hyoid muscle, 96. 
Genital organs, 555, 484. aa e 
Genito-crural nerve, (0) 542, (d) 453, 609. 
Gimbernat’s ligament, 444, 613. 
Gland, lachrymal, 40. 
parotid, 28. 
prostate, 553, 569. 
sublingual, 99. 
submaxillary, 93. 
Glands, arytenoid, 132. 
axillary, 243. 
Bartholine’s, 588. 
bronchial, 365. 
Brunner’s, 500. 
cardiac, 365. 
ceruminous, 740. 
cervical, 57, 58. 
concatenate, 58. 
Cowper's, 430, 653. 
Hayer’s, 663. 
inguinal, 440, 606. 
intercostal, 365. 
intestinal, 480. 
labial, 133. 
laryngeal, 161. 
lingual, 152. 
lumbar, 540. 
mammary, 238. 
mediastinal, 36. 
Meibomian, 32. 
mesenteric, 479. 
molar, 30. 
csophageal, 365. 
of Pacchioni, 9. 
pelvic, 569. 
Peyer's, 499. 
popliteal, 655. 
wie 498, 504. 
sternal, 365. 
tracheal, 365. 
Glans of the clitoris, 584. 
of the penis, 555. 
Glaserian-fissure, 741. 
Glenoid ligament, 310. 
Glisson’s capsule, 510. 
Globus major epididymis, 526. 
minor epididymis, 526. 
Glomerulus, 518. 
Glosso-pharyngeal nerve, (0) 188, (d) 109, 
153. 


nucleus, 196. 

Glottis, 158. 

Gluteal artery, (0) 563, (d) 643. 
nerve, superior, 541, 644. 
nerves, inferior, 646. 

Gluteus maximus muscle, 640, 
medius muscle, 642. 
minimus muscle, 644. 

Graafian vesicles, 591. 

Gracilis muscle, 631. 


- 


Granular layer of retina, 734. 
Gray commissure of the cord, 413. 
crescent of the cord, 413. 
substance of the corpus striatum, 213. 
of the medulla oblongata, 
194, 229. 
of the third ventricle, 217. 
tubercle of Rolando, 195. 
Great omentum, 474. 
Gustatory nerve, 92, (d) 97, 155. 
Gyrus fornicatus, 206. 
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Hiemorrhoidal artery, inferior, 422. 
middle, 563. 
superior, (0) 480, 564, 
(d) 583. 
' nerve, inferior, £22. 
plexus, 568. 
veins, 569. 
Ham, 651. 
Hamulus lamin spiralis, 753. 
Hand, dissection of, 259. 
Head, dissection of, 1. 
Heart, 333. 
constituents, 334. 
dissection of, 338. 
position, 334. 
structure of, 544. 
Helicine arteries, 581. 
Helicis major muscle, 54. 
minor muscle, 34. 
Helicotrema, 753. 
Helix, 34. 
Hepatic artery, 485, (d) 513. 
cells, 511. 
ducts, 488, (0) 511. 
‘plexus, 490. 
veins, 513, 537. 
Hernia, crural or femoral, 465, 615. 
inguinal, external, 456. 
internal, 400. 
umbilical, 451. 
Hiatus cochlew, 753. 
Hip joint, 659. 
Hippocampus major, 214. 
minor, 214. 
Hollow before elbow, 280. 
Humero-cubital articulation, 312. 
Hunter’s canal, 624. 
Hyaloid membrane, 735. 
Hymen, 585. 
Hyo-glossus muscle, 95, 151. 
glossal membrane, 150. 
Hyoid bone, 163. 
Hypochondriac region of abdomen, 467. 
Hypogastric artery, 561. 
plexus of nerves, 481. 
region of the abdomen, 467. 
Hypoglossal nerve, (0) 189, (c) 112, (d) 76,99. 
nucleus, 195, 


Tleo-cxcal valve, 503. 
Tleo-colic artery, 478. 
valve, 603. 
Tleum intestine, connections of, 469. 
structure of, 495. 
Iliac artery, common, 535. 
external, 536. 
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Iliac artery, internal, 561. 
fascia, 539. 
region of the abdomen, 467. 
vein, common, 436. 
external, 536. 
internal, 4563. 
Iliacus muscle, 538, 636. 
Ilio-costalis, 391. 
femoral articulation, 659. 
hypogastric nerve, (0) 542, 450, 638. 
inguinal nerve, (0) 042, (d) 451, 608. 
lumbar artery, 562. 
Incisor branch of nerve, 92. 
teeth, 133. 
Tncus, 744. 
Indicator muscle, 306. 
Infantile hernia, 459. 
Inferior cornu of the lateral ventricle, 211. 
maxillary nerve, (0) 18, (d) 89. 
Infra-costal eee, 368. 
orbital artery, 89, 102. 
nerves, 38, 101. 
vein, 102. 
scapular artery, 248, 256. 
trochlear nerve, 44. 
Infra-spinatus muscle, 259. 
Infundibulum of the brain, 200. 
Inguinal canal, 456. 
glands, 440, 606. 
hernia, external, 456. 
internal, 459. 
region of the abdomen, 467. 
Innominate artery, 361. 
veins, 302. 
Interarticular cartilage of the jaw, 85. 
of the hip, 662. 
of the knee, 703. 
of the ribs, 370. 
of the scapula, 261. 
sacro-iliac, 596. 
sterno - clavicular, 
176 


of the symphysis 
pubis, 099. 
of the vertebree, 374. 
of the wrist, 317. 
Interclavicular ligament, 176. 
Intercolumnar fascia, 443. 
fibres, 443. 
Intercostal arteries, anterior branches, 254, 
362, 453. 
posterior branches, 397, 


d. 
artery, superior, (0) 71, (d) 353. 

muscle, external, 251, 368. 

internal, 252, 368. 

nerves, 253, 368, 450. 
cutaneous, anterior, 238.. 
lateral, 238. 

veins, superior, 363. 

Intercosto-humeral nerve, (0) 369, (d) Ag 


Intermediate tract, 414. 
Intermuscular septa of the arm, 274. 

of the foot, 677. 

of the thigh, 627. 
Internal cutaneous nerve of arm, 249, 266,. 
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Internal cutaneous nerve of thigh, (0) 628, 
d) 609. 


saphenous vein, 608, 689. 
nerve, 655, 668, 690. 
Interosseous arteries of the foot, 695. 
of the hand, 298, 308, 
artery, anterior, 258, 288. 
posterior, 307. 
ligament of the arm, 314. 
of the leg, 706. 
muscles of the foot, 687. 
of the hand, 299. 
nerve, anterior, 275, 289. 
posterior, 308. 
Interspinal muscles, 399. 
Intertransverse muscles, 170, 400. 
Intervertebral ganglia, 409. 
substance, 374. 
Intestinal arteries, 478. — 
canal divisions, 469. 
structure, 495, 503. 
Intestine, large, 469, 501. 
small, 469, 495. 
Intra-spinal arteries, 415. 
veins, 416. 
Inis, 729. 


nerves of, 730. 
structure of, 729. 
vessels of, 730. 
Ischio-rectal fossa, 419. 
Island of Reil, 2038. 
Isthmus faucium, 127. 
of the thyroid body, 119. 
of the uterus, 589. 
Iter a tertio ad quartum ventriculum, 217. 
ad infundibulum, 217. 


Jacob’s membrane, 732. 
structure, 733. 
Jacobson’s nerve, (0) 109, (d) 748. 
Jejunum, connections of, 469. 
structure, 494. 
Joint, ankle, 707. 
elbow, 312. 
great toe, 715. 
hip, 659. 
knee, 697. 
lower jaw, 85. 
shoulder, 309. 
thumb, 320. 
wrist, 316. 
Jugular ganglion, 109. 
vein, anterior, 62. 
external, 29, 53. 
internal, 75, 106. 


Kidney, 515. 
connections of, 471. 
structure, 517. 
vessels of, 519. 
Knee of the corpus callosum, 201. 
joint, 697. 


Labia pudendi externa, 584. 
interna, 585. 
Tabial glands, 133. 
artery, inferior, 27. 
nerve, 92, 


Labyrinth, 749. 
lining of, 751. 
membranous, 756. 
osseous, 749. _ 
Lachrymal artery, 33, 49. 
canals, 50. 
duct, 51. 
gland, 40. 
nerve, 41. 
point, 31, 50. 
sac, 51. 
Lactiferous ducts, 239. 
Lacune of the urethra, 578. 
Lamina cinerea, 201. 
dentata, 214. 
reticularis, 756. 
spiralis cochlea, 753. 
Lamine of cerebellum, 224. 
of the lens, 738. 
Large intestine, connections, 459. 
structure and form of, 501. 
Laryngeal arteries, 162. 
nerve, external, 111. 
inferior, (0) 112, 360, 


superior, (0) 111, (d) 162. 
pouch, 159. 
Larynx, 104. 
aperture of, 127, 158. 
cartilages of, 163. 
interior of, 158. 
ligaments, 166. 
muscles, 154. 
nerves, 161. 
ventricle, 159. 
vessels, 162. 
Lateral column of the medulla, 191, 193. 
of the cord, 413. 
Lateral sinus, 13. 
ventricles, 210. 
Latissimus dorsi, 250, 384. 
Laxator tympani, 746. 
Leg, dissection of the back, 665. 
front, 688. 
Lens of the eye, 737. 
structure of, 737. 
Lenticular ganglion, 45. 
Levator anguli oris, 26. 
scapula, 386. 
ani, 421, 548. 
glandule thyroidex, 119. 
labii superioris, 25. 
: aleeque nasi, 22. 
inferioris, 25. 
palati, 129. 
palpebre superioris, 42. 
Levatores costarum, 403. 
Lieberkiihn’s crypts, 498. 
Ligament of the lung, 328. 
Ligaments of the bladder, 549, 551. 
of the larynx, 165. 
of the ovary, 559. 
of the pinna, 35. 
. of the uterus, 557. 
Ligament, acromio-clavicular 261. 
alar of the knee, 701. 
annular, anterior of the ankle, 
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Ligament, annular, external of the ankle, 
691 


internal of the ankle, 
675. 
anterior of the wrist, 
300, 
posterior of the wrist, 
301, 309. 
anterior, special, of ankle, 708. 
of elbow joint, 
313. 


of knee joint, 
700 
of wrist joint, 
316 


of carpus, 318. 
astragalo-scaphoid, 711. 
alto-axoid, anterior, 172. 

posterior, 172. 
transverse, 175. 
calcaneo-astragaloid, 710. 
cuboid, 710. 
scaphoid, 711. 
capsular of the hip, 649. 
of the knee, 698. 
of the shoulder, 310. 
of the thumb, 320. 
carpal, dorsal, 318. 
palmar, 318. 
carpo-metacarpal, 320. 
chondro-sternal, 372. 
common, anterior, of vertebra, 
378. 
common posterior, 373. 
conoid, 260. 
coraco-acromial, 260. 
clavicular, 260. 
humeral, 310. 
costo-clavicular, 176. 
coracoid, 245. 
transverse, anterior, 371. 
middle, 371. 
posterior, 371. 
vertebral, 370. 
xiphoid, 372. 
cotyloid, 661. 
crico-thyroid, 166. 
crucial, 701. 
deltoid, 708. 
dorsal of the carpus, 315. 
of Gimbernat, 444, 615. 
glenoid, 310. 
ilio-femoral, 660. 
lumbar, 598. 
interarticular, of the ce 


76. 
of the hip, 662. 
of the jaw, 85. ~ 
of the knee, 703. 
of the pubes, 599. 
of the ribs, 370. 
of the wrist, 317. 
interclavicular, 176. 
interosseous of astragalus and os 
calcis, 701. 
of carpus, 318. 
of cuneiform bones. 
714. 


773 


Ligament, interosseous of metacarpal bones, 
~ 320 


of metatarsal bones, 
16. 
of radius and ulna, 
314 


of the scaphoid and 
cuboid, 714. 
of the tibia and 
; fibula, 706. 
interosseous, inferior, of the tibia 
and fibula, 707. 
interspinal, 377. ; 
intertransyerse, 377. 
intervertebral, 374. 
lateral, external of the ankle, 708. 
internal, 708. 
external of the carpus, 


internal, 319. 
external of the elbow, 312. 
internal, 312. 
phalangeal of the foot, 
718. 
phalangeal of the hand, 
323. 
external of the jaw, 85. 
internal, 89. 
external of the knee, 699. 
internal, 699. 
external of the wrist, 316. 
internal, 316. 
long plantar, 712. 
metacarpal, dorsal, 320. 
palmar, 320. 
metatarsal, dorsal, 710. 
plantar, 716. 
mucous, 701. 
obturator, 598. 
occipito-atloid, anterior, 172. 
posterior, 173. 
occipito-axoid, 174. 
odontoid, 174. 
orbicular of the radius, 314. 
of the patella, 700. 
palmar of carpus, 318. 
peroneo-tibial, 706. 
of Poupart, 444, 613. 
posterior of ankle, 708. 
of carpus, 318. 
of elbow, 318. 
of knee, 699. 
of scapula, 262. 
of wrist, 316. 
proper of the scapula, 262. 
pubie anterior, 599. 
superior, 599. 
round of the hip, 662. 
round of the radius and ulna, 315. 
sacro-coccygeal, anterior, 596. 
osterior, 596. 
sacro-iliac, anterior, 596. 
posterior, 596. 
sacro-sciatic, large, 597, 650. 
small, 597, 650. 
sacro-vertebral, 595. 
of the scapula, anterior, 262. 
posterior, 262. 
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Ligament, sterno-clavicular, 176. 
stylo-hyoid, 103. 
maxillary, 85. 
subpubie, 599. 
supraspinous, 377. 
suspensory of penis, 440. 
tarso-metatarsal, dorsal, 716. 
lateral, 716. 
plantar, 716. 
thyro-arytenoid, 167. 
epiglottidean, 167. 
hyoid, 165. 
tibio-tarsal, 708. 
transverse of the atlas, 175. 
of the fingers, 291. 
transverse of the hip, 662. 
of the knee, 703. 
of metacarpus, 299. 
of metatarsus, 686. 
of the toes, 677. 
trapezoid, 260. 


triangular of the abdomen, 444. 


of the urethra, 428. 
of Winslow, or posterior, 699. 
Ligamentum arcuatum, 531. 
denticulatum, 406. 
ductts arteriosi, 345. 
latum pulmonis, 328. 
longum plant, 712. 
mucosum, 701. 
nuche, 383. 
patella, 700. 
spirale, 754. 
subflavum, 376. 
teres, 662. 
Limb, upper, 236. 
lower, 604. 
Limbus cochlew, 754. 
luteus, 732. 
Limiting membrane of retina, 734. 
Linea alba, 443. 
semilunaris, 450. 
Line transverse, 449. 
Lingual artery, 77, 97. 
glands, 152. 
nerve, 92, 97, 153. 
vein, 97. 
Lingualis muscles, 152. 
Lips, 133. 
Noe Cotunnii, 751. 
Lithotomy, parts cut, 432. 
Liver, 507. 
connections of, 471. 
ligaments, 476. 
structure, 510. 
vessels, 512. 
Lobes of the cerebellum, 224. 
of the cerebrum, 203. 
Lobules of the testis, 525. 
of the liver, 510. 
Lobulus auris, 34. 
caudatus, 509. 
uadratus, 508. 
Spigelii, 509. 
Locus niger, 200. 
perforatus anticus, 201. 
ie posticus, 200, 
Longissimus dorsi, 391. 


Longitudinal fibres of the brain, 201. 
fissure of the liver, 509, 
sinus, inferior, 13. 
superior, 10. 
Longus colli muscle, 168. 
Lumbar aponeurosis, 385. 
arteries, 643. 
anterior branches, 644. 
posterior branches, 398. 
ganglia, 543. 
glands, 540. 
nerves, anterior branches, 541. 
posterior branches, 398, 415. 
plexus, d41. 
region of the abdomen, 467. 
veins, 537, d44. 
Lumbo-sacral nerve, 541. 
Lumbricales of the foot, 682. 
of the hand, 295. 
Lungs, 358. 
connections, 330. 
physical characters, 358. 
structure, 399. 
vessels and nerves, 360. 
Lymphatic duct, 117, 365. 
right, 71, 366. 
Lymphatics of the arm, 265. 
of the axilla, 243. 
of the groin, 440, 606. 
of the lungs, 361. 
of the mesentery, 479. 
of the neck, 58. 
of the pelvis, 569. 
of the popliteal space, 655. 
of the thorax, 365. 


Lyra, 212. 


Malleolar arteries, 694. 
Malleus, 744. 
muscles of, 746. 
Malpighian corpuscles of spleen, 507. 
of kidney, 518. 
Mamillee of the kidney, 516. 
Mamma, 238. 
structure of, 239. 
Mammary artery, internal, (0) 70, (c) 253, 
o4, 454. 
gland, 238. 
Masseter muscle, 81. 
Masseterie artery, 89. 
nerve, 90. 
Mastoid cells, 742. 
Maxillary artery, internal, 87, 143. 
nerve, inferior, (0) 18, (d) 89. 
superior, 18, 100. 
vein, internal, 89. 
Meatus auditorius externus, 739. 
nerves of, 740. 
; vessels of, 740. 
urinarius, 578. 
Meatuses of the nose, 135. 
Meckel’s ganglion, 141. 
Median basilie vein, 264. 
cephalic vein, 264. 
nerve, (0) 249, (c) 270, (d) 2 ; 
_ vein, 264, 277. og he 
Mediastinal arteries, 253, 362. 
Mediastinum of thorax, 328. 
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Mediastinum of testis, 524, 
Medulla oblongata, 190. 
gray matter of, 194, 229. 
Medulla spinalis, 411. 
Medullary substance of the kidney, 516. 
velum, anterior, 226. 
; posterior, 226. 
Meibomian follicles, 32. 
Membrana basilaris, 754. 
granulosa, 591. 
pigmenti, 735. 
pupillaris, 729. 
reticularis, 756. 
sacciformis, 318. 
tympani, 743. 
Membrane of Corti, 755. 
of Demours, 725. 
hyaloid, 735. 
Jacob’s, 732. 
of the labyrinth, 751. 
of Reissner, 754. 
Membranes of the brain, 9, 178. 
of spinal cord, 404. 
Membranous labyrinth, 756. 
part of the cochlea, 754. 
part of the urethra, 578. 
Meningeal artery, anterior, 15. 
middle, 15, 88. 
posterior, 15, 80, 181. 
small, 15, 88, ' 
nerves, 16. 
Mesenteric artery, inferior, 480. 
superior, 477. 
glands, 479. 
plexus, inferior, 481. 
superior, 481. 
vein, inferior, 480. 
superior, 478. 
Mesentery, 475. 
Meso-cecum, 475. 
colon, left, 475. 
right, 475. 
transverse, £75. 
rectum, 475, 550. : 
Metacarpal arteries, 286, 308. 
Metatarsal artery, 695. 
Mitral valve, 343. 
Modiolus of the cochlea, 752. 
Molar teeth, 133. 
glands, 30. 
Mons Veneris, 584. 
Motor oculi nerve, (0) 187, (c) 16, (d) pe 
(e 


Mouth, cavity of, 132. 

Mucous ligament, 701. 

Multifidus spine muscle, 400. 

Muscularis mucosee, 496. 

Museuli papillares, 340, 543. 
pectinati, 338, 342. 

Musculo-phrenic artery, 253, 534. 
cutaneous nerve, (0) 696, (d) 689. 

of the arm, (0) 249, (c) 


979, (d) 278. 


spiral nerve, 249, 275. 
Muse. abductor digiti minimi, 297. 
digiti minimi pedis, 678. 
indicis, 299. 
pollicis, 295. 


Muse. abductor pollicis pedis, 677. 
accessorius pedis, 682. 
ad sacro-lumbalem, 391. 
adductor brevis, 633. 
digiti minimi, 298. 
longus, 632. 
magnus, 638, 659. 
pollicis mantis, 296. 
pedis, 683. 
anconeus, 304. 
anti-tragicus, 34. 
arytewnoideus, 156. 
attollens aurem, 2. 
attrahens aurem, 2. 
azygos uvule, 131. 
biceps femoris, 656, 699. 
flexor, cubiti, 267, 289, 310. 
brachialis anticus, 272, 289, 
buccinator, 26. 
cervicalis ascendens, 391. 
chondro-glossus, 151. 
ciliaris, 728. 
eircumflexus palati, 129. 
coccygeus, O47. 
complexus, 392. 
compressor naris, 21. 
constrictor inferior, 123. 
isthmi faucium, 130. 
medius, 1238. 
superior, 124. 
urethra, 480, 435. 
eoraco-brachialis, 268. 
corrugator cutis ani, 420. 
supercilii, 23. 
eremastericus, 446. 
crico-arytenoideus lateralis, 156. 
posticus, 150. 
thyroideus, 156. 
deltoides, 257. 
depressor anguli oris, 26 
epiglottidis, 157. 
depressor labii inferioris, 25. 
alee nasi, 22. 
diaphragma, 528, 369. 
digastricus, 75. 
dilatator naris, 22. 
pupille, 729. 
ejaculator urine, 426. 
erector clitoridis, 434. 
penis, 426. 
spinee, 391. 
extensor carpi radialis brevior, 303. 
longior, 302. 
ulnaris, 304 
digiti minimi, 304. 
digitorum brevis pedis, 695. 
digitorum communis, 303 
digitorum longus pedis, 692. 
indicis, 306. 
ossis metacarpi pollicis, 305. 
pollicis proprius, 691. 
primi internodii pollicis, 306. 
secundi internodii pollicis, 
flexor accessorius, 682. 
brevis digiti minimi, 29S. 
brevis digiti minimi pedis, 685. 
carpi radialis, 281, 301 
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Muse. flexor carpi ulnaris, 282. 


digitorum brevis pedis, 678. 


longus pedis, ig 


profundus, 287, 294. 


sublimis, 284, 294, 
pollicis longus, 288, 295 


pedis, 671, 682. 


pollicis brevis, 296. 
pedis, 683. 
gastrocnemius, 668. 
gemellus inferior, 647. 
superior, 647. 
genio-hyo-glossus, 96, 151. 
hyoideus, 96. 
glosso-pharyngeus, 152. 
gluteus maximus, 640. 
medius, 642. 
minimus, 644. 
gracilis, 631. 
helicis major, 35. 
minor, 38. 
hyo-glossus, 95, 189. 
iliacus, 538, 636. 
ilio-costalis, 391. 
indicator, 306. 
infra-costalis, 368. 
infra-spinatus, 259. 
intercostales externi, 251, 368. 
interni, 252, 368. 
interossei mantis dorsales, 299. 
palmares, 299. 
pedis dorsales, 687. 
plantares, 687. 
interspinales, 399. 
intertransversales, 170, 399. 
kerato-cricoideus, 156. 
latissimus dorsi, 250, 384. 
laxator tympani, 746. 
levator anguli oris, 26. 
scapule, 386. 
ani, 421, 548. 
glandule thyroidex, 119. 
labii superioris, 25. 
ale nasi, 22. 
labii inferioris, 25, 
palati, 129. 
palpebre, 42. 
uvulw, 131. 
levatores costarum, 402. 
linguales, 152 
longissimus dorsi, 391. 
longus colli, 168. 
lumbricales mantis, 295. 
pedis, 682. 
mallei externus, 746. 
internus, 746. 
massetericus, 81. 
multifidus spine, 400. 
mylo-hyoideus, 93. 
obliquus abdominis externus, 441, 
internus, 445, 
capitis inferior, 399. 
superior, 399. 
oculi inferior, 48. 
superior, 42. 
obturator externus, 636, 648. 
internus, 594, 647. 


Muse. occipito-frontalis, 2. 


omo-hyoideus, 64, 386. 
opponens digiti minimi, 298. 
pollicis, 296. 
orbicularis oris, 24. 
palpebrarum, 23. 
orbitalis, 50. 
palato-glossus, 130, 151. 
pharyngeus, 130. 
palmaris brevis, 290. 
longus, 282, 
pectineus, 631, 
pectoralis major, 243, 244. 
minor, 244. 
peroneus brevis, 697. 
longus, 688, 696. 
tertius, 692. 
plantaris, 670. 
platysma myoides, 52, 58. 
popliteus, 671, 699. 
pronator quadratus, 288. 
radii teres, 280. 
psoas magnus, 537, 636. 
parvus, 538. 
pterygoideus externus, 84. 
internus, 84. 
pyramidalis abdominis, 450. 
nasi, 21. 
pyriformis, 594, 644. 
quadratus femoris, 648. 
lumborum, 539. 
rectus abdominis, 448. 
capitis anticus major, 169. 
minor, 169. 
lateralis, 113. 
posticus major, 398. 
minor, 398. 
femoris, 625, 644. 
oculi externus, 47. 
inferior, 47. 
internus, 47. 
superior, 42. 
retrahens aurem, 2. 
rhomboideus major, 386. 
minor, 386. 
risorius Santorini, 26. 
rotatores dorsi, 401. 
sacro-lumbalis, 391. 
salpingo-pharyngeus, 125, 
sartorius, 621. 
scalenus anticus, 67. 
medius, 67. 
posticus, 67. 
semi-spinalis colli, 399. 
fj dorsi, 399. 
semi-membranosus, 658, 699. 
semi-tendinosus, 656. 
serratus magnus, 250. 
posticus inferior, 388. 


superior, 388. 
soleus, 669. : ‘ 


sphincter ani externus, 421. 
internus, 421. 
pupille, 729, 
vagine, 434, 
spinalis dorsi, 390. 
splenius capitis, 389. 
colli, 389. 
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Muse, stapedius, 746. 
stermo-cleido-mastoideus, 62. 
hyoideus, 64. 
thyroideus, 64. 
stylo-glossus, 95, 151. 
hyoideus, 76. 
pharyngeus, 102. 
subanconeus, 275. 
subclayius, 245. 
subcrureus, 627. 
subscapularis, 255. 
supinator radii brevis, 307. 
longus, 301. 
supraspinatus, 262. 
temporalis, 4, 82. 
tensor palati, 129. 
tarsi, 49. 
tympani, 746. 
vagine femoris, 629. 
teres major, 259. 
minor, 259. 
thyro-arytenoideus, 157. 
hyoideus, 65. 
tibialis anticus, 691. 
posticus, 672, 687. 
trachelo-mastoideus, 391. 
tragicus, 34. 
transversalis abdominis, 447. 
colli, 391. 
transversus auris, 35. 
lingu, 152. 
pedis, 683. 
perinei, 427, 454. 
alter, 427. 
profundus, 429, 434. 
trapezius, 382. 
triangularis sterni, 252. 
triceps extensor cruris, 625. 
eubiti, 273. 
yastus externus, 626. 
internus, 626. 
zygomaticus major, 26. 
minor, 26. 
Mylo-hyoid artery, 88. 
muscle, 93. 
nerve, 92. 


Nares, 30, 126. 
Nasal artery, internal, 46, 144. 
artery, lateral, 25. 
cartilages, 30. 
duct, 61, 
fossee, 134. 
nerve, (d) 43, (c) 148, (0) 46. 
Naso-palatine nerve, 141. 
artery, 143. 
Neck, anterior triangle of, 60. 
posterior, 53. 
dissection of, 51. 
Nerve of Jacobson, 109, 748. 
Wrisberg, (0) 249, (d) 266, 271. 
Nerve to the inferior gemellus and quad- 
ratus, 647. 
latissimus, 250. 
levator anguli scapula, 72. 
obturator internus, 567, 647. 
pectineus, 629. 
pterygoid, internal, 147. 


Nerve to the pyriformis, 567. 
rhomboid muscle, 72, 387. 
scaleni, 73. 
serratus muscle, (0) 72, (d) 
250. 


subclavius, 72. 
superior gemellus, 647. 
tensor palati, 147. 
tympani, 147. 
vaginew femoris, 629. 
teres major, 250. 
minor, 259. 
vastus externus, 629 . 
internus, 629. 
Nervous tunic of eyeball, 781. 
Nery. abducens, (0) 188, (c) 18, (a) 47. 
accessorius obturatorius, 643, 632. 
spinalis, 112, 188, 383. 
acromiales cutanei, 73, 256. 
articulares poplitei, 655. 
articularis poplitei, obturatorius, 633, 
695. 


auditorius, 188, 750. 
auriculares anteriores, 8. 
auricularis magnus, 8, 57. 
pneumogastricus, (0) 111, 
(d) 749. 
auricularis inferior, 91. 
posterior, 8, 36. 
auriculo-temporalis, 8, 91. 
buceales, 38, 90. 
buecinatorius, 90. 
cardiacus inferior, (0) 115, 121, (d) 
30 


cardiacus medius, (0) 115, 121, (d) 357. 
cardiacus pneumogastrici, 111, 3855, 
(d) 367. 
cardiacus superior, (0) 1145, 121, @ 
37, 807. 
cervicales nervi facialis, 59. 
rami anteriores, 72, 170. 
posteriores, 170, 394. 
cervicalis superticialis, 57, 59. 
cervico-facialis, 38. 
chorda tympani, 92, 146. 
ciliares ganglii ophthalmici, 45, 731. 
ciliaris nasalis, 44, (d) 731. 
circumflexus, 249, 208. 
claviculares eutanei, 57. 
coccygealis, 402, 566. 
cochlearis, 758. 
communicans fibularis, 668. 
corporis bulbosi, 432. 
cruralis, (0) 542, (d) 628. 
cutanei abdominis, anteriores, 439. 
laterales, 438. 
cutaneus externus brachialis, (0) 249, 
(c) 272, (d) 278. 
lumbalis, (0) 542, 
(d) 609. 
musculo - spiralis, 
266, 275, 278. 
cutaneus internus brachialis, major, 
249, 271, 278. 
brachialis minor, 
249, 266, 271. 
femoris, (d) 609. 
(0) 628. 
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cutaneus internus musculo-spiralis, 
266, 2795. 
cutaneus medius femoris, (0) 628, 
(d) 609. 
eutaneus musculo-cutaneus, 266. 
palmaris, 287, 290. 
plantaris, 675. 
radialis, 278. 
dorsalis mantis, 287. 
dentales posteriores, 101. 
dentalis, anterior, 101. 
inferior, 91. 
descendens noni, 76, 113. 
diaphragmaticus, (0) 73, (d) 354. 
digastricus, 36. | 
digitales mediani, 293. 
plantares, 680. 
radiales, 278. 
ulnares, 292. 
dorsales, rami anteriores, 253, rey 


posteriores, 396, 409. 
dorsalis penis, 432, 441. 
ulnaris, 278, 287. 
facialis, 35, 145. 
frontalis, 40. 
genito-cruralis, 562, 608. 
cruralis, ramus femoralis, 609. 
ramus genitalis, 453. 
glosso-pharyngeus, 109, 153, 188. 
glutei inferiores, 646. 
gluteus superior, 541, 644. 
gustatorius, 92, 97, 143. 
hemorrhoidales superiores, 481. 
heemorrhoidalis inferior, 422. 
hypoglossus, 76, 99, 112, 163. 
ilio-hypogastricus, 450, 542, 638. 
inguinalis, 461, 542, 608. 
incisorius, 92. 
infra-maxillares faciales, 38, 59. 
orbitales nervi facialis, 38. 
orbitalis, 50, 101. 
trochlearis, 44. 
intercostales, 253, 450. 
intercosto-cutanelanteriores, 238,439, 
cutanei laterales, 238, 438. 
humeralis, 269, 238, 266. 
interosseus anticus, 289. 
posticus, 308. 
labialis, 92. 
lachrymalis, 41. 
laryngeus externus, 111. 
inferior, (0) 355, (d) 112, 
161. 


laryngeus superior, (0) 111, (d) 162. 
lumbales, rami anteriores, 541, 
posteriores, 398, 415. 

lumbo-sacralis, 541. 

malares nervi facialis, 38. 

massetericus, 90. 

maxillaris inferior, (0) 18, (d) 89. 

superior, 18, 100. 

medianus, 249, 270, 287, 292. 

meningei, 16. 

molles, 116. 

motor oculi, (0) 187, (¢) 18, (d) 43, 47. 

musculo-cutaneus brachii, 249, 272, 
278. 


a= — 


Nerv. musculo-cutaneus cruris, 696, (d) 
689. 


musculo-spiralis, (0) 249, (d) 275. 
mylo-hyoideus, 92. 
nasalis, (0) 40, (d) 48, 46, 148. 
naso-palatinus, 141. 
obturatorius, (0) 542, (d) 633. _ 
articularis, 633, 659. 
occipitalis, major, 398. , 
minor, (d) 8, (0) 47. 
«sophageales, 350. - 
olfactorius, (c) 16, (d) 138, (0) 185. 
ophthalmicus, 18, 40. 
opticus, 46, 138, 185, 218. 
orbitalis, (d) 60, (0) 101. 
palatinus magnus, 141, 
medius, 142. 
minor, 142. 
palpebrales, 33, 101. 
pulmaris cutaneus, 290. 
ulnaris profundus, 299. 
superficialis, 292. 
patellaris, 610, 629. 
perforans Casserii, (0) 249, (c) 272, 
(d) 278. ~ 


perinwales superficiales, 422, 426. 
peronealis, 644. 
petrosus superficialis externus, 20. 
magnus, 20, 143. 
parvus, 20, 749. 
pharyngei, 109, 116. 
pharyngeus, 111. 
phrenicus, 73, 354. 
plantaris externus, 681. 
externus profundus, 686. 
internus, 680. 
pneumo-gastricus, 110, 188, 354, 491. 
popliteus externus, 654. 
internus, 654. 
portio dura, 35, 144, 188. 
mollis, (0) 188, (d) 788. 
pterygoidei, 91. 
pterygoideus internus, 91, 147. 
pudendus inferior, (0) 646, (d) 426, 
439. 


internus, (0) 567, (d) 422, 
432, 441. 
pulmonares anteriores, 355. 
posteriores, 355. 
radialis, 278, 287. 
recurrens, 112, 355, (d) 161. 
articularis, 696. 
sacrales, rami anteriores, 566. 
posteriores, 401, 638. 
saphenus externus, 668 (d) 690. 
internus, (0) 628, (d) 610, 
ie 628, 690. 
sciaticus magnus, 567, 646, 648. 
parvus, 567, 638, 641, 658. 
spermatici, 481. 
spheno-palatini, 101. 
splanchnicus major, (0) 367, 491. 
minor, (0) 368, (d) 491. 
minimus, (0) 368, (d) 
491. 


splenici, 490. 
stylo-hyoideus, 37. 
suboccipitalis, ramus anterior, 113. 
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Nery. suboccipitalis ramus posterior, 397. 
subseapulares, 249. 
superticialis cordis dexter, (0) 115, 
356. 
sinister, tes 121, 
(d) 3 


supra-maxillares nervi facialis, 38. 
orbitalis, 6, 40. 
scapularis, 73, 263, 378. 
trochlearis, 7, 41. 
sympatheticus abdominis, 481, Bt 
543. 


cervicis, 113. 
pelvis, 567. 
thoracis, 356, 367. 
temporales nervi facialis, 38. 
profundi, 90. 
superticiales, (d) 8, (0) 38. 
temporo-facialis, 37. 
malaris, 59, 101. 
thoracici, anteriores, 249. 
laterales, 238. 
thoracicus posterior, 72, 250. 
tibialis anticus, 690, (d) 696. 
posticus, 674. 
trigeminus, 17, 187. 
trochlearis, 17, 40, 187. 
tympanicus, (0) 109, (d) 748. 
ulnaris, 271, 286, 293. 
uterini, 568. 
vaginales, 568. 
vestibularis, 758. 
vidianus, 142. 
Ninth nerve, (0) 189, (¢) 112, (d) 76, 99. 
Nipple of the breast, 238. 
Nodule, 224. 
Nose, cartilages, 30. 
cavity of, 134. 
meatuses of, 135. 
nerves and vessels of, 141, 143. 
Nuclei of medulla oblongata, 195. 
Nucleus caudatus, 215. 
lenticularis, 213. 
Nutritious artery of fibula, 674. 
of femur, 634. 
of humerus, 270. 
of tibia, 673. 
Nymph, 584. 


Obliquus abdoiminis externus, 441. 
internus, 445. 
capitis inferior muscle, 399. 
superior muscle, 399. 
oculi inferior, 48. 
superior, 42. 
Obturator artery, (0) 563, (d) 637. 
fascia, 546. 
ligament, 598. 
membrane, 598. 
muscle, external, 636, 648. 
internal, 594, 649. 
nerve, (0) 443, (d) 633. 
Occipital artery, (0) 79, (¢) 397, (d) 6. 
lobe, 203, 
vein, 6, 40. 
sinus, 13. ; 
Occipito-atloid articulation, 172. 
ligaments, 172. 


Occipito-axoid ligaments, 174. 
frontalis muscle, 2. 
Odontoid ligaments, 174. 
(Esophagus, connections of, 120, 364. 
structure, 132, 364. 
(sophageal arteries, 362, 485. 
nerves, 35d. 
opening of diaphragm, 531. 
Olfactory bulb, 185. 
cells, 138. 
nerve, (0) 185, (d), 138. 
region, 137. 
Olivary body, 191, 193. 
commissure, 194. 
fasciculus, 194, 197, 219. 
Omentum, great, 474. 
small, 474. 
splenic, 474. 
Omo-hyoid muscle, 64, 
Ophthalmic artery, 19, 45. 
ganglion, 45. 
nerve, (0) 18, (c) 18, (d) 40. 
vein, 46. 
Opponens pollicis muscle, 296. 
Optic commissure, 186. 
nerve, (0), 185, 218, (c) 46, (a) 
782. 


thalamus, 217, 222. 
tract, 186. 
Ora serrata, 732. 
Orbicular ligament of the radius, 314. 
Orbicularis oris, 24. 
palpebrarum, 23. 
Orbit, 39. 


muscles of, 42, 47. 
nerves, 40. 
periosteum of, 39. 
vessels, 40. 
Orbital branch of nerve, (d) 50, (0) 101. 
Organ of Corti, 755. 
of Giraldés, 527. 
Orifice of the urethra, 878. 
of the uterus, 588. 
of the vagina, 535. 
Os hyoides, 163. 
Ossicles of the tympanum, 744. 
Os tine, 588. 
Os uteri externum, 588. 
Otie ganglicn, 146. 
Otoliths, 756. 
Outlet of the pelvis, 418. 
Ovaries, 559, 590. 
appendage to, 592. 
arteries of, 534, 564. 
Ovicapsule, 591. 
Ovisaes, 591. 
Ovum, 591. 


Palate (soft), 128. 
Palatine, arteries, superior, 143. 
artery, inferior, 79. 
nerve, external, 142. 
large, 141. 
small, 142. 
Palato-glossus, 130, 151. 
Palato-pharyngeus, 130. 
Palm of the hand, 289. 
cutaneous nerves of, 290. 


780 INDEX. 


Palmar arch, deep, 298. 
superficial, 291. 
nerve of the wlnar, deep, 299. 


superficial, 292. 


cutaneous nerves, 290. 
fascia, 290. 
Palmaris brevis muscle, 290. 
longus muscle, 282. 
Palpebre, 31. 
Palpebral arteries, 33, 46. 
ligament, 32. 
nerves, 39. 
veins, 33. 
Pancreas, 505. ; 
connections, 484. 
structure of, 505. 
Pancreatic arteries, 485. 
duct, 497, 505. 
veins, 488. 
Pancreatico-duodenal arteries, 478, 486. 
Papilla lachrymalis, 31. 
Papille of the tongue, 148. 
Parietal lobe, 203. 
Parovarium, 592. 
Parotid gland, 28. 
arteries, 80. 
Patellar nerve, 629. 
plexus, 610. 
Pectineus muscle, 631. 
Pectoralis major muscle, 243, 244. 
minor muscle, 244, 
Peduncle of the cerebellum, inferior, 227. 
middle, 227. 
superior, 226. 
of the cerebrum, 198, 222. 
of the pineal body, 218. 
Pedunceular fibres, 219. 
Pelvis, female, dissection of, 555. 
male, 545. 
dissection of, 545. 
Pelvic cavity, 545, 
fascia, 546. 
plexus, 568. 
Penis, 655. 
integument of, 440. 
structure of, 579. 
vessels of, 582. 
Peptic glands, 495. 


Perforating arteries of the femoral, 634, 659. 
of internal mammary, 
253. 


of the palm, 298. 
of the sole, 685, 695. 


Perforans Casserii nerve, (0) 249, (c) 272, 
; (d) 278. 


Pericardium, 332. 

vessels of, 333, 362. 
Perilymph, 751. 
Perineeum, female, 433, 

male, 417. 
Perineal artery, superficial, 425. 
fascia, deep, 428. 
superficial, 424. 


nerves, superficial, 422, 425, 432. 


Periosteum of the orbit, 39. 
Peritoneal prolongation on the cord, 451. 
Peritoneum, 472. 

of female pelvis, 557. 


Peritoneum of male pelvis, 550. 
Peroneal artery, 674. 
anterior, 674. 
nerve, 659. 
Peroneus brevis muscle, 697. 
longus muscle, 688, 696. 
tertius muscle, 692. 
Peroneo-tibial articulations, 706. 
Pes hippocampi, 214. 
Petrosal ganglion, 109. 
sinus, inferior, 15. 
superior, 15, 
nerve, large, 20, 143. 
small, 20, 749. 
external, 20. 
Peyer’s glands, 499. 
Pharynx, 123 
interior, 125. 
muscles of, 123. 
openings of, 126. 
Pharyngeal ascending artery, 106 
nerve, 111. 
vein, 109. 
Pharyngeo-glossal muscle, 152. 
Phrenic artery, 354, 534. 
nerve, 73, 304. 
Pia mater of the brain, 179. 
of the cord, 406. 
Pigmentary layer of retina, 739. 
Pigment cells of choroid, 727. 
iris, 730. 
Pillars of the abdominal ring, 443. 
of the fornix, 218. 
of the iris, 725. 
of the soft palate, 128. 
Pineal body, 218. 
Pinna, or auricle of the ear, 33. 
Pituitary body, 200. 
Plantar aponeurosis, 676. 
arch of the artery, 685. 
arteries, 678, 6895. 
ligament, long, 712. 
nerve, external, 681, 686. 
internal, 680. 
Plantaris muscle, 670. 
Platysma myoides muscle, 52, 58 
Pleura, 328. 
Plexus, aortic, 481. 
brachial, 72, 249. 
cardiac, superficial, 337. 
deep, 380. 
carotid, 20. 
cavernous, 20. 
ceryical, 73. 
posterior, 396. 
choroides cerebri, 216. 
cerebetli, 250. 
coeliac, 490. 
coronary, anterior, 337. 
posterior, 337. 
coronary of the stomach, 490. 
diaphragmatic, 490. 
gule, 355. 
hepatic, 490. 
heemorrhoidal, 568. 
hypogastric, 481. 
lumbar, 541. 
mesenteric, inferior, 481. 
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Plexus, mesenteric superior, 481. 
cesophagean, 35d. 
ovarian, 568. 
patellar, 610. 
pelvic, 568. 
pharyngeal, 111. 
prostatic, 568. 
pterygoid of veins, 89. 
pulmonary, anterior, 355. 

posterior, 355. 
renal, 490. 
supra, 490. 
sacral, 566. 
solar, 489. 
spermatic of nerves, 481. 
of veins, 37. 
splenic, 490. 
tympanic, 748. 
uterine, 568. 
vaginal, 568. 
vesical, 568. 
vertebral, 116, 171. 
Plica semilunaris, 33. 
Pneumo-gastric nerve, (0) 188, (d) 110, 188, 
304, 491. 


Pons Tarini, 200. 
Varolii, 196. 
structure of, 191. 
Popliteal artery, 652. 
glands, 655. 
nerve, external, 655, 
internal, 654. 
space, 651. 
vein, 654. 
Popliteus muscle, 671, 699. 
Portal veins, 487. 
Portio dura, (c) 145, (d) 34, (0) 188. 
mollis, (0) 188, (d) 758. 
Porus opticus, 732. 
Posterior commissure, 217. 
elastic layer of cornea, 725. 
ligament of knee, 699. 
medullary vellum, 226. 
pyramid, 191, 194. 
triangle of the neck, 53. 
vesicular column, 414. 
Poupart’s ligament, 444, 613. 
Pouch, laryngeal, 158. 
of the auricula, 338, 342. 
Prepuce, 640.0 
Princeps cervicalis artery, 397. 
pollicis artery, 299. 
of the foot, 686. 
Processus cochleariformis, 742. 
pb Leese oa ae 
Profunda artery, inferior, 270. 
’ of the neck, (0) 71, (d) 397. 
of the thigh, 619, 634. 
superior, (0) 270, (d) 274. 
Promontory, 741. 
Pronator nd i muscle, 288. 
radii teres muscle, 280. 
Prostate gland, 569. P 
connections, 553. 
structure, 570. __ 
Prostatic part of the urethra, 579. 
sinuses, 577. 
Psoas magnus muscle, 537, 636. 


? 


Psoas parvus muscle, 538. 
Pterygoid arteries, 89. 
nerve, external, 91. 
internal, 91, 147. 
plexus of veins, 89. 
Pterygoideus externus muscle, 84. 
internus muscle, 84. 
Pterygo-maxillary ligament, 125. 
region, 81. 
palatine artery, 144. 
Pubic region of the abdomen, 467. 
symphysis, 599. 
Pudendal inferior nerve, (0) 646, (d) 426. 
Pudic arteries, external, 606, 609. 
artery, internal, (d) 441, (c) 422, 431. 


(0) 564. 
nerve, internal, (0) 567, (d) 422, 432, 
441. 


Pulmonary artery, (d) 341, 348, 320. 
nerves, 309. 
veins, 342, 358, 360. 
Puncta lachrymalia, 31, 50. 
Paes muscles of, 729. 
Pylorus, 492. 
Pyloric arteries, 486. 
Pyramid, anterior, 191, 192. 
decussation of, 194. 
of the cerebellum, 224. 
of the thyroid body, 119. 
of the tympanum, 742. 
posterior, 191, 194. 
Pyramidal fibres of the medulla, 192. 
masses of kidney, 516. 
Pyramidalis abdominis muscle, 450. 
nasi muscle, 21. 
Pyramids of Malpighi, 517. 
Pyriformis muscle, 594, 644. 


Quadratus femoris muscle, 648. 
lumborum muscle, 539. 


Radial artery, 282, (d) 298, 308. 
nerve, 278, 287. 
veins, 283. 
cutaneous, 277. 
Radialis indicis artery, 299. 
Radio-carpal articulation, 316. 
Radio-ulnar articulations, 314, 317. 
Ranine artery, 97. 
vein, 97. 
Raphé of the corpus callosum, 209. 
of the medulla, 194. 
of the perineum, 417. 
Receptaculum chyli, 540. 
Recto-vesical fascia, 549. 
pouch, 550. 
Reetus abdominis muscle, 448. 
capitis anticus major, 169. 
minor, 169. 
posticus major, 398. 
minor, 398. 
lateralis, 113. 
femoris, 625, 644. 
Rectus oculi externus, 47. 
inferior, 47. 
internus, 47. 
superior, 42. 
Rectum, connections of, in the female, 558. 
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Rectum, connections of, in the male, 552. 
structure, 582. 
Recurrent interosseous artery, 307. 
radial, 283. 
tibial, 694. 
ulnar, anterior, 286. 
posterior, 286. 
Recurrent nerve of pneumo-gastric (0) 112, 
355, (d) 161. 
nerve of the tibial, 694. 
Renal artery, (d) 519, (0) 533. 
plexus, 40. 
vein, (0) 519, (¢) 537. 
Restiform body, 191, 194. 
Rete testis, 526. 
Retina, 781. 
structure, 782. 
Retrahens aurem, 2. 
Rhomboideus major muscle, 386. 
minor, 386. 
Rima of the glottis, 158. 
Ring, abdominal, external, 443. 
internal, 451, 456. 
Risorius Santorini muscle, 26. 
Rods of retina, 733. 
Root of the lung, 329, 331. 
Roots of the nerves, 408, 414. 
Rotatores dorsi, 401. 
Round ligament of the hip joint, 662. 
of the liver, 509. 
of the uterus, 452, 559, 590. 


Saccule of the ear, 756. 
Sacculus laryngis, 158. | 
vestibuli, 756. 
Sacral artery, lateral, 562. 
middle, 533, 565. 
ganglia, 468. 
neryes, anterior branches, 566. 
posterior branches, 401, 638, 
642. 
plexus, 566. 
Sacro-coceygeal articulation, 595. 
iliac, 596. 
vertebral, 595. 
lumbalis muscle, 391. 
sciatic ligament, large, 597, 640. 
small, 597, 650. 
Salpingo-pharyngeus muscle, 125. 
Salvatella vein, 277. 
Saphenous vein, external, 666, 689. 
internal, 608, 628, 666, (0) 
689. 


opening, 612. 
nerve, external, 668, (d) 690. 
internal, (0) 628, (d) 610, 
628, 690. 
Sartorius muscle, 621. 
Scala tympani, 754. 
vestibuli, 754. 
Scalenus anticus muscle, 67. 
medius, 67. 
posticus, 67. 
Scapular artery, posterior, 70, 263, 387. 
ligaments, 262. 
muscles, 255, 259. 
Scapulo-clavicular articulation, 260. 
humeral, 309. 
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Scarpa’s triangle, 616. 
Schneiderian membrane, 136. 
Sciatic artery, (0) 563, (d) 645. 
nerve, large, 567, 646, 658. 
small, 567, 638, 646, 658. 
Sclerotic coat of the eye, 723. 
structure, 724. 
Scrotum, 440. 
Second nerve, (0) 188, (<) 46, (d) 732. 
Secondary membrane of the tympanum, ig 


Segments of the cord, 412. 
Semicircular canals, 750. 
Semilunar cartilages, 703. 
ganglia, 490. 
valves of aorta, 544. 
of pulmonary artery, 341. 
Semi-bulbs of vagina, 587. 
Semi-membranosus muscle, 658, 699. 
Seminal ducts, 572. 
Seminiferal tubes, 524. 
Semi-spinalis colli muscle, 399. 
dorsi muscle, 399. 
Semi-tendinosus muscle, 656. 
Septum auricularum, 345, 
cochlew, 753. 
crurale, 463, 615. 
intermuscular, of the arm, 274. 
of the thigh, 627. 
lucidum, 211. 
nasi, 135. 
pectiniforme, 580. 
seroti, 440. 
of the tongue, 150. 
ventriculorum, 348. 
Serratus magnus muscle, 250. 
posticus inferior, 388. 
superior, 388. 
Seventh nerve, (0) 188, (c) 144, (d) 36- 
Sheath of the fingers, 291. 
of the rectus, 449. 
of the toes, 677. 
Shoulder joint, 309. 
Sigmoid artery, 480. 
flexure of the colon, 470. 
valves, 341, 344. 
Sinus, basilar, 15. 
of the bulb, 578. 
cavernous, 14. 
cireular, of Ridley, 14. 
coronary, 336. 
lateral, 13. 
longitudinal, inferior, 13. 
a superior, 10. 
occipital, 13. 
petrosal, inferior, 15. 
superior, 15. 
pocularis, 576. 
prostaticus, 577. 
straight of the skull, 13. 
torcular, 13. 
transverse, 15. 
: of Valsalva, 344, 
Sixth nerve, (0) 188, (c) 18, (d) 47. 
Small intestine, 469, 495. 
_ omentum, 474, 
Socia parotidis, 29. 
Soft commissure, 217. 


Soft palate, 128. 
muscles of, 129. 
Solar plexus, 489. 
Sole of the foot, dissection of, 675. 
Soleus muscle, 669. 
Solitary glands, 498, 504. 
Spermatic artery, (0) 534, (d) 527. 
cord, 462. 
fascia, 458. 
plexus, 481. 
veins, (0) 527, (c) 537. 
Spheno-palatine artery, 143. 
_ ganglion, 141. 
nerves, LOL. 
Sphincter ani externus, 421. 
internus, 421. 
of the pupil, 729. 
vaginie, 434. 
vesica, O74. 
Spigelian lobe, 509. 


Spinal accessory nerve, (0) 189, (d) 112. 


nucleus, 195. 
arteries, 180, 410. 
cord, 411. 
membranes of, 404. 
structure, 413. 
nerves, 408. 
filaments of origin, 414. 
roots of, 408. 
veins, 416. 
Spinalis dorsi muscle, 390. 
Spiral tube of the cochlea, 752. 
Splanchnie nerve, large, 367, (d) 491. 
small, 367, (d) 491. 


smallest, 367, (d) 491. 


Spleen, 506. 
connections, 471. 
structure, 506. 
Splenic artery, 485, 507. 
omentum, 474. 
plexus of nerves, 490. 
vein, 488. 
Splenius capitis muscle, 389. 
Ai xt ve 
Spongy bones, 135. 
dei part of the urethra, 578. 
Stapedius muscle, 746. 
Stapes bone, 745. 
Stellate ligament, 570. 
Stenson’s duct, 29. 
Sterno-clavicular articulation, 176. 
cleido-mastoid muscle, 62. 
hyoid muscle, 64. 
thyroid, 64. 
Stomach, form and divisions, 491- 
connections of, 467- 
structure of, 492, 
Straight sinus, 13. 
Striate oer 213, 222. 
Stylo-hyoid ligament, 103. 
muscle, 76 
nerve, 37. 
glossus muscle, 95, 151. 
mastoid artery, 89. 
maxillary ligament, 85. 
pharyngeus muscle, 102. 
Subanconeus muscle, 275. 
Subarachnoid space, 406. 


INDEX. 783 


Subarachnoid space, of the cord, 406. 
Subclavian artery, left, 116, (0) 352. 
right, 68. 
vein, 71. 
Subclavius muscle, 245, 
Subcrureus, 627. 
Subcutaneous malar nerve, 50, 101. 
Sublingual artery, 97. 
sind 99: 
Submaxillary ganglion, 97. 
gland, 93. 
region, 93. 
Submental artery, 79. 
Suboccipital nerve, anterior branch, 113. 
posterior branch, 397. 
Subpeduncular lobe, 225. 
Subperitoneal fat, 451, 615. 
Subpubic ligament, 599. 
Subscapular artery, 248. 
nerves, 249. 
Subscapularis muscle, 255. 
Substantia gelatinosa, 413. 
perforata antica, 201. 
Sulci of brain, 202, 224. 
Sulcus, longitudinal, of the liver, 509. 
spiralis, 754. 
transverse, 509. 
Superficial fascia of the abdomen, 438. 
of the perineeum, 424. 
of the thigh, 606, 607. 
Superficialis cervicalis artery, 387. 
voli artery, 283. 
Supinator radii brevis, 307. 
longus, 301. 
Supra-orbital artery, 5, 46. 
nerve, 6, 40. 
renal capsule, 521. 
plexus, 490. 
scapular artery, 70, 263, 357. 
nerve, 73, 263, 387. 
spinal artery, 263. 
spinatus muscle, 262. 
trochlear nerve, 7, 41. 
Suspensory ligament of the lens, 736. 
of the liver, 476. 
of the penis, 440. 
Sympathetic nerve in the abdomen, 480, 490. 
in the head, 20. 
in the loins, 543. 
in the neck, 113. 
in the pelvis, 567. 
in the thorax, 367. 
Symphysis pubis, 499. 
Synovial gland of Havers, 663. 


Teenia en 214. 
semicireularis, 213. 
Tarsal artery, 695. 
articulation, 715. 
cartilages, 32. 
Tarso-metatarsal articulations, 715. 
Taste buds, 149. 
Teeth, 133. 
Tegmentum, 200. 
Temporal aponeurosis, 4. 
artery, 80. 
deep, 89. 
middle, 80. 
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Temporal artery, superficial, 5, 
fascia, 4. 
muscle, 4, 82. 
nerves, deep, 90. 
superficial, 8, 38. 
vein, 6, 81. 
Temporo-facial nerve, 37. 
malar nerve, 50. 


maxillary articulation, 85. 


sphenoidal lobe, 203. 
Tendo Achillis, 669. 
palpebrarum, 32. 
Tendon of triceps extensor, 620. 
Tensor palati muscle, 129. 
tarsi, 49. 
tympani, 746. 
vagine femoris, 626. 
Tentorium cerebelli, 12. 
Teres major muscle, 259. 
minor, 269. 
Testes, 522. 
Thalamus opticus, 217, 222. 
Thebesian foramina, 338. 
valve, 339. 
Thigh, dissection of, back, 650, 656. 
front, 604. 
Third nerve, (0) 187, (d) 48, 47, (c) 16. 
ventricle, 216. 
Thoracic duct, 117, 365, 540. 
ganglia, 365. 
Thoracic-acromial artery, 247. 
alar, 248. 
humeral, 248. 
long, 248. 
superior, 247, 
Thorax, boundaries of, 326. 
parietes of, 251, 368. 
Thymus body, 329. 
Thyro-arytenoid articulation, 167. 
ligaments, 169. 
arytenoideus muscle, 157. 
epiglottidean ligament, 167. 
hyoid membrane, 169. 
muscle, 66. 
Thyroid artery, inferior, 70, 120. 
superior, 78, 120. 
axis of artery, 70 
body, 119. 
cartilage, 163. 
plexus of veins, 120. 
vein, inferior, 71, 120. 
middle, 75. 
superior, 79. 
Tibial artery, anterior, 693. 
posterior, 673. 
nerve, anterior, 696, () 690. 
posterior, 674. 
veins, anterior, 695. 
posterior, 674. 
Tibialis anticus muscle, 691. 
posticus, 672, 687. 
Tibio-tarsal articulation, 708. 
Tongue, 148. 
muscles of, 150. 
nerves of, 153. 
vessels of, 97. 
Tonsil, 131. 
Tonsillitie artery, 79. 
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Toreular Herophili, 13. 
Trachea, connections of, 120, 357. 
structure of, 167. 
Trachelo-mastoid muscle, 391. 
Tractus intermedio-lateralis, 414. 
Tragus, 34. 
muscle, 34. 
Transverse colon, 470. 
fissure of the cerebrum, 214. 
of the liver, 509. 
ligament of the acetabulum, 662. 
of the atlas, 175. 
of the fingers, 291. 
of the knee, 703. 
of the metacarpus, 299. 
of the metatarsus, 686. 
of the toes, 677. 
perineal artery, 425. 
sinus, 15. 
tarsal articulation, 713. 
Transyersalis abdominis muscle, 447. 
cervicalis artery, (0) 70, (d) 
387. 


colli muscle, 391. 
faciei artery, (0) 80, (d) 28. 
fascia, 451, 463. 
Transversus auricule muscle, 35. 
lingua, 152. 
pedis, 683. 
perinai, 427, 434. 
deep, 429, 434. 
Trapezius muscle, 382. 
Trapezoid ligament, 250. 
Triangle of the neck, anterior, 60. 
posterior, 53. 
Triangular cartilage of the nose, 135. 
fibro-cartilage of wrist, 317. 
ligament of groin, 444. 
of the urethra, 428. 
space of the thigh, 616. 
surface of the bladder, 575. 
Triangularis sterni muscle, 252. 
Triceps extensor cruris, 625, 
cubiti, 273. 
Tricuspid valve, 340. 
Trigeminal nerve, (0) 187, (c) 17. 
Trigonum vesicw, 575. 
Trochlea, 42. 
Trochlear nerve, infra, 44. 
supra, 7, 41. 
Tube of the cochlea, 752. 
Tuber cinereum, 208. 
Tubercle of Rolando, 195. 
Tubules of the stomach, 494. 
of small intestine, 498. 
of large intestine, 504. 
Tubuli seminiferi, 524. 
uriniferi, 517. 
Tunica albuginea testis, 524. 
Ruyschiana, 728. 
vaginalis, 523. 
oculi, 722. 
vasculosa testis, 524, 
Turbinate bones, 135. 
Twelfth intercostal nerve, 450, 543, 638. 
Tympanic artery, 88. 
Tympanum, 741. 
arteries of, 747. 
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Tympanum, lining membrane, 746. 
nerves of, 747. 


Ulnar artery, 284, 291. 


Vein, azygos, large, 363, 540. 
small, 364, 540. 
superior, left, 364. 
basilie, 265. 


nerve, (0) 249, (ce) 271, (d) 286, 293. | brachial, 270. 
veins, 285. brachio-cephalie, left, 352. 
cutaneous anterior, 277. right, 362. 
posterior, 277. | bronchial, left, 361, 362. 


right, 361, 362. 


Umbilical hernia, 461. 
cardiac, anterior, 337. 


region of the abdomen, 467. 


vein, 510. great, 336. 
Umbilicus, 436. small, 337, 
Ureter, 520, 558, 575. eaya, inferior, 358, 482, 536. 
Urethr: a, female, 593. _ super ior, 352. 
connections, 560. cephalic, 265. 
orifice of, 585. cerebellar, 184. 
structure, 593. cerebral, 183. 
male, interior, 576. choroid, 216. 
connections, 554, 575. ciliary, anterior, 731. 
structure, 578. posterior, 731, 
Uterine arteries, 564, 590. circumflex iliac, 455, 435. 
plexus of nerves, 568. | coronary of the heart, 336. 
veins and sinuses, 565. of the stomach, 488. 
Uterus, 588. of the corpus cavernosum, 581, 
interior of, 589. striatum, 216, 
ligaments of, 557. deep cervical, 70, 398. 
connections of, 508. | diaphragmatic, inferior, 537. 
structure of, 589. dorsal, of the penis, 560, 
Utricle of the ear, 756. dorsi-spinal, 398. 
Uvea iridis, 729. emissary, 6. 
Uvula cerebelli, 224. / emulgent, 519, 536. 
palati, 128. epigastric, deep, 464, 536. 
vesicx, 574. superficial, 439, 608. 
facial, 28, 79. 
Vagina, connections, 559, 586. | femoral, 619, 624, 
structure and form, 4586. frontal, 6 
Vaginal arteries, 564, 587. of Galen, 216. 
plexus, 568. gastro- -epiploic, left, 488. 
veins, 565. | hemor rhoidal, 565, "583. 
Vagus nerve, 110, 188, 354, 491. hepatic, 513, 587. 
nucleus, 196. bs iliac, common, 536. 
Vallecula, 223. external, 536. 
Valve, Eustachian, 339. ; internal, 565, 
of cecum, 503. infraorbital, 28, 102. 
mitral, 343. innominate, 352. 
semilunar, 341, 344. intercostal, 363. 
of Thebesius, 339. posterior branch, 398,416. 
tricuspid, 340. superior, left, 363. 
of Vieussens, 226. right, 363. 
Valvulz conniventes, 496. intraspinal, 416. 
Vas deferens, 452, 526, 572. interlobular, 513. 
aberrans, 527. { intralobular, 513. 
Vasa aberrantia, 270. jugular, anterior, 62. 
brevia, 485. external, 29, 53. 
efferentia testis, 526. internal, left, 118. 
rete testis, 526. right, 75, 106. 
vorticosa, 728 laryngeal, 162. 
Vascular coat of eye, 726. lingual, 97. : 
Vastus externus muscle, 626. longitudinal, of the spme, anterior, 
internus muscle, 626. 416. 
Vein, alveolar, 144. lumbar, 398, 544. 
angular, q) mammar NG internal, 253, 358. 
ascending cervical, 71. { median, of the ar m, 264, 277. 
lumbar, 544. basilic, 264. 
pharyngeal, 107. ; cephalic, 264. 
auditory, 758. maxillary, internal, 89, 353. 
auricular, Mae 6. anterior, internal, 28, 144. 


axillary, 248. mesenteric, inferior, 480. 
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Vein, mesenteric, superior, 478. 

. occipital, 6, 80, 398. 
ophthalmic, 46. 
ovarian, 537. 
palpebral, inferior, 28. 
pancreatic, 488. 
perineal, superficial, 425, 
pharyngeal, 107. 
phrenic, inferior, 586. 
popliteal, 654. 
portal, 488, 512. 
posterior, spinal, plexus of, 416. 
profunda of the thigh, 635. 
pterygoid plexus, 89. 
pudie. external, 608 

internal, a) 582, (c) 482. 
pulmonary, 342, 3538. 
radial cutaneous, 277. 
ranine, 97. 
renal, 519, 586. 
sacral, lateral, 565. 
middle, 565. 


saphenous, external, 666, (0) 689. 
internal, 608, (0) 689. 


spermatic, 527, 537. 
spinal, 410. 
splenic, 488. 
subclavian, 71. 
sublobular, 513. 
supra-orbital, 6. 
renal, 622, 536. 
scapular, 71, 263, 387. 
temporal, 6, 81. 
superficial, 6. 
thyroid, ae a 120, 358: 
middle, 7 
ensesion, 79, 
tibial anterior, 695. 
posterior, 674. 
transverse cervical, 71, 387. 
ulnar, 285. 
"cutaneous, anterior, 277. 
posterior, 277. 
umbilical, 510. 
uterine, 565. 
vaginal, 565. 
vertebral, 70, 171. 
vesical, 565. 
of the vertebrae, 416, 
Velum interpositum, 216. 
pendulum palati, 128. 
Vena cava, inferior, 482, 536. 
superior, 352. 
porte, 488, (d) 512. 
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Ven cave hepatice, 513. 
Venous arch of the foot, 689. 
of the hand, Bits 
Ventricles of the brain, 20. 
fifth, 212.. 
fourth, 227. 
lateral, 210. 


third, 216. 

of the heart, He 
left, 343. 
right, 340. 


structure of, 344. 
of the larynx, 159. 
Vermiform appendix, 47 70, ig 
processes, 223, 2 
Vertebral artery, (0) 70, () iM, (d) 180. 
plexus, 116, 171 
vein, 70, (0) 1 71. 
Veru montanum, 57 6, 
Vessels of the brain, 180. 
of the dura mater, 15, 407. 
Vesica urinaria, 673. 
Vesical artery, inferior, 563. 
superior, 563. 
plexus of nerves, 568. 
veins, "565. 
Vesicula prostatica, 576. 
Vesicular column of cord, 414. 
Vesiculie seminales , connections, ja4, 
structure, 571. 
Vestibule of the ear, 749. 
artery of, 758. 
nerve of, 758. 
of the vulva, 585. 
Vestigial fold of peric an dium, 333. 
Vidian artery, 144. 
nerve, 142. 
Villi, intestinal, 497. 
Vitreous body, 735. 
fluid, 735. 
Voeal cords, 160. 
Vulva, 584. 


Wharton’s duct, 98, 99. 

White commissure of the cord, 413. 
Winslow’s foramen, 474. 
Wrisberg’s nerve, 249, 266, 271. 
Wrist joint, 316. 


Yellow spot of eyeball, 782, 734. 
Zonule of Zinn, 736. 


Zygomaticus major muscle, 26, 
minor mus¢ le, 26. 


THE END.. 


BRADBURY, AGNEW, & CO., PRINTERS, WHITEFRIARS. 
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1 Volume Folio, with Svo Volume of Letterpress, £6 68., half-bound Morocco ; 
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In 29 Parts, price £5 3s. 


TuEsE Plates are designed to serve both as patterns for the Student to copy in 
his dissections, and as aids to him in after-study. 


For the purpose of carrying out the pictorial representation of dissections, the 
part of the human Body to be illustrated is divided into suitable stages or regions ; 
and the muscles, bloodvessels, and nerves of each region are shown in layers in 
the natural order of succession, so that their mutual connections may be brought 
before the eye at one and the same time. 


The Illustrations comprise views of the Head and Neck, the upper Limb, the 
Perineum, the Abdominal parietes, the Pelvis, and the lower Limb ; and they 
are accompanied by a concise description of the objects displayed in each Plate, 
with a short notice of the practical applications of Anatomical facts to Surgery. 
All the Figures are drawn of life-size from actual dissections ; and they are 
printed in colours with the object of making them as true pictures as possible of 
Nature, and more serviceable as copies for the Student to imitate. 


(List of Plates on other side.) 


ILLUSTRATIONS OF DISSECTIONS. 


LIST OF 


THE UPPER LIMB. 


Plate I.—Superficial Muscles of Thorax and 
Axilla with Contents. 

Plate Il.—Axillary Vessels, and. Brachial 
Plexus of Nerves, with Branches. 

Plate I11.—Superficial Veins and Nerves in 
front of bend of Elbow. 

Plate IV.—Superficial view of Arm on inner 
side, with parts undisturbed. 

Plate V.—Shoulder, with Muscles at back of 
Scapula, 

Plate VL—Triceps Muscle behind Humerus, 
and some Shoulder Muscles. 

Plate VII.—Musculo-spiral Nerve in Arm, 
and Profunda Vessels. 

Plate VIII.—Surface view of Forearm, with 
parts undisturbed. 

Plate IX.—Deep view of front of Forearm. 

Plate X.—Superficial and deep views of Palm 
of Hand. 

Plate XI.—Superficial view of back of Fore- 
arm and Hand. 

Plate XII.—Deep view of back of Forearm. 


THE HEAD AND NECK. 


Plate XII[.—Base of Skull, and first and 
second views of Orbit. 

Plate XIV.—Sinuses of Dura Mater, and two 
deep views of Orbit. 

Plate XV.—Anatomy of side of Neck behind 
Sterno-mastoid Muscle. 

Plate XVI.—Surface view of Neck in front of 
Sterno-mastoideus Muscle. 

Plate XVIi.-—View of front of Neck after dis- 
placement of Sterno-mastoideus. 

Plate XVIII.—Subclavian Artery and sur- 
rounding parts. 

Plate XIX.—Deep View of back of Neck. 

Plate XX.—Superficial view of Pterygoid 
region. 

Plate XXI.—Deep view of Dissection of 
Pterygoid region. 

Plate XXII.—Anatomy of Submaxillary re- 
gion. 

Plate XXIII.—Upper Maxillary Nerve, and 
deep part of internal Maxillary 
Artery. 

Plate XX1V.—Internal Carotid and ascending 
Pharyngeal Arteries, and Cranial 
Nerves in Neek, 

Plate XXV.—External view of Pharynx with 
its Muscles. 

Plate XXVI.—Interior of Pharynx, and Mus- 
cles of Soft Palate. 

Plate XXVII.—Larynx and Vocal Apparatus, 
with Muscles, Vessels, aon Nerves. 

Plate XXVIII.—Nose Cavity, with Bounda- 
ries and Openings. 


THE PERINEUM. 


Plate XXIX.—Anatomy of posterior half, or 
anal part of Perinzum in Male. 


PLATES. 


Plate XXX.—Superficial view of anterior 
or urethral half of Male Peri- 
neum. 


Plate XXXI.—Deep view of anterior half of — 


Perinzum of Male. 


THE ABDOMINAL PARIETES. 


Plate XXXII.—First view of Abdominal 
Wall in Inguinal region. . 

Plate XXXIII.—Second view of Abdominal 
Wall in Inguinal region. 

Plate XXXIV.—Third view of Abdominal 
Wall in Inguinal region. 

Plate XXXV.—Inner view of Wall of Abdo- 
men in Inguinal region. 

Plate XXXVI.—Deep Muscles of Abdominal 
Parietes, and Vessels of Cavity. 
Plate XXXVII.—Internal Iliac Artery, and 

Lumbar and Sacral Plexuses. 


THE PELVIS. 


Plate XXXVJII.—First side view of Male 
Pelvis, with Muscles below. 

Plate XXXIX.—Second view of Male Pelvis, 
showing Fascia in interior. 

Plate XL.—Side view of Viscera of Male 
Pelvis. 

Plate XLI.—Side view of Viscera of Female 
Pelvis. 


THE LOWER LIMB. 


Plate XLII.—Superficial parts of Groin, and 
Fascia Lata at top of Thigh. 

Plate XLITI.—Anatomy of Parts concerned in 
Femoral Hernia. 

Plate XLIV.—Surface view of Thigh, with 
cutaneous Nerves and Vessels. 

Plate XLY.—Anatomy of Femoral Vessels, 
and anterior Crural nerve. 

Plate XLVI.—Deep view of fore and outer 
parts of Thigh. 

Plate XLVII.—Muscles inside Femur, with 
Vessels and Nerves. 

Plate XLVIII.—First stage in the Dissection 
of the Buttock. 

Plate XLIX.—Buttock, second stage. 

Plate L.—Buttock, third stage. 

Plate LI.—Popliteal Space, with Contents. 

Plate LII.—Back of the Thigh. 

Plate LIII.—Ham undisturbed, and first stage 
of Back of Leg. 

Plate LIV.—Deep Muscles of Calf, and Popli- 
teal Vessels and Nerves. 

Plate Ne Dissection of Back of 

eg. 

Plate LVI.—First and Second stages in ex- 
amination of Sole of Foot. 

Plate LVII.—Third and fourth stages of Dis- 
section of Sole of Foot. 

Plate ed Tighe of Leg and Dorsum of 

oot. 


London: SMITH, ELDER, & CO., 15, Waterloo Place. 
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